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shall be able to make the safest inferences. The difficulty of effecting 
their interpretations does not arise so much, according to his view, 
from their remote antiquity, or our imperfect acquaintance with the 
language in which they are expressed, as from the circumstances that 
they were originally intended, like the Ogham character itself, to be 
cryptic — legible only by the initiated. And this accounts for that 
disinclination shown by Irish scholars to undertake the deciphering of 
them. They are an exercise of something more than ordinary philolo- 
gical skill. 

The Bishop concluded by expressing a hope that he would be able 
before long to lay before the Academy a communication illustrating 
these views. 



XXIV. — Further Notes on Muscular Anomalies in Human Ana- 
tomy, AND THEIR BEARING UPON HOM0TTP1CAL MYOLOGY. By ALEX- 
ANDER Macalister, L.K.Q.C.P., L.R.C.S. ; Surgeon to the Adelaide 
Hospital ; Demonstrator of Anatomy, Royal College of Surgeons ; 
and one of the Honorary Secretaries of the Royal Geological Society 
of Ireland. 

[Read December 9, 1867.] 
On a former occasion I laid before the Royal Irish Academy a cata- 
logue of the principal variations which I had noticed in Human 
Myology during the several preceding Sessions in the dissecting-room 
of the Royal College of Surgeons. Through the past winter of 1866-7, 
I have added to the list many irregularities of note, which appear to me 
to be well worthy of record. I had not the opportunity of examining 
each subject which came into the Anatomy Hall for dissection; but of 
those whose examinations I have directly superintended I have pre- 
served notes of sixty cases, not one of which failed to display some 
deviation from the arrangement usually called normal, and in some 
these departures from type were gregarious to a singular extent. 

The observation of anomalous muscles formB one of the most 
interesting departments of Teratology, and is interesting in a compara- 
tive point of view, as showing, firstly, the relation between the muscles 
of man and those of other vertebrate animals ; and, secondly, as illus- 
trating and indicating the correct homotypy of muscles in different 
regions of the same body. To the second of these subjects I would wish 
to call attention in the present paper. The teachings of individual 
anomalies must always be received with caution, for Teratology, if not 
corrected by Embryology, is at the best but an uncertain guide. It has, 
however, one great advantage, namely — that of indicating special lines 
of study to be followed up in other branches. 

The general conditions which I have found to exist with regard to 
the occurrence of anomalies seem to be the following : — First, with 
regard to their frequency in different regions, I have found them to 
be most numerous in the forearm ; secondly, in the face ; thirdly, in 
the foot ; fourthly, in the back ; fifthly, in the neck ; sixthly, in the 
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thoracic wall ; and least frequent in the abdomen, hip, thigh, and 
perineum. M'Whinnie, who gives a short resumh of all that was known 
in his time of these anomalies ("London Medical Gazette," N. S., 
voL ii. 1 846), says, they are least frequent in the face and neck, then in 
the trunk, and most frequent in the extremities — a generalization 
which does not accord with what I have seen. In some cases the 
order of frequency seems to depend upon the degree of specialization of 
function uniformly enjoyed by the muscle in question in man and other 
animals— that is, when a muscle, or group of muscles, enjoys great 
variation of use in man, or is developed for varying purposes, and in 
varying positions and degrees of perfection in lower animals, abnormali- 
ties occur most frequently in it ; while a group of muscles, that in all 
animals is devoted to one uniform use, or Bet of uses, is not so liable to 
vary. Likewise, we find frequency of variation of any muscle in man 
to be in direct proportion to the amount of divergence which that 
muscle usually exhibits from the type muscle, as found in the majority 
of the individuals of the animal kingdom. To illustrate these points, if 
we look at the triceps extensor eubiti — a muscle uniformly with one 
action— or the quadriceps extensor cruris, or the muscles of mastication, 
we will find that they are comparatively seldom the seat of variation ; 
while the flexors and extensors of the fingers and toes present an indi- 
viduality in every subject which we may examine. It is likewise 
worthy of note, that in the different regions of the body the order 
of frequency of the different forms of muscular anomalies varies in each 
part : thus varieties of fission are most common in the back and thorax ; 
those of coalescence I have seen more frequently exemplified in the 
forearm. I have illustrated this in the following diagram, in which 
the numbers, read vertically, indicate the degree of frequency of varia- 
tions, commencing with one which shows the most common locality for 
the form of variation. "When a variety of any kind is very seldom 
met with, I have marked it rare, instead of characterizing it by 
a number : — 
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* Psoas parvus, pyramidalis. 

t Coalescence is the normal mode of insertion of some of the facial muscles, and 
consequently the instances used in the compilation of this table were cases of unusual union. 

X Exclusive of the union of flexor longus digitornm and flexor hallucis longus tendon 
which is to be found in nearly every foot. 
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In the compilation of this table, regard is had to the absolute num- 
ber of specimens of variety, and not to the number of species of varia- 
tions in each region ; but it is a matter of experience that the two closely 
correspond, and muscles which frequently vary are liable to the greatest 
number of kinds of irregularity. 

This and the succeeding table I have made out from my own 
observations alone, and thus they may differ from the experience of 
others in several respects. However, to form true estimates of these 
degrees of frequency, the combined experience of many observers would 
be requisite. In the construction of these tables, I have taken into 
account all my observations, extending over the Sessions 1859-67, 
inclusive, and not merely the results of last year's researches. 

As the preceding table indicates the relative order of the occurrence 
of anomalies in the various regions of the body, so the second list 
illustrates the frequency of occurrence of the classes of varieties in 
each region : — 
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I have not found all classes of varieties more common on the right 
than on the left ; but I agree with M'"Whinnie, that anomalies are more 
frequently unsymmetrical than otherwise. Some new muscles, as the 
flexor carpi radialis profundus, seem to occur more frequently on the 
right side, as the eight instances recorded by "Wood (P. E. S., 1867, 
p. 530 ; and " Journal of Anatomy and Physiology," vol. i., No. 1 ), 
are all upon that side ; and the three instances in which I have found 
it are likewise on the right. The rectus thoracicus displays a similar 
proclivity to the right side. Some other irregularities seem to occur at 
least as frequently on one side as the other ; thus, I have seen the 
humeral head of the biceps rather more often on the left than on 
the right. 

Varieties are, probably, more common in males than females ; those 
of fission and suppression occur more frequently in the latter, as they 
usually possess a weaker muscular system. Anomalies of duality, 
altered course and attachment, and coalescence, most frequently are to 
be found in males. New muscular germs are more frequently de- 
veloped in the male sex, although an exception has b een claimed for 
some. Bochdalek, in speaking of the crico-thyroideus posticus (kera- 

x. r. a. pboc. — vot. x. s 
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tocricoid of Merkel), mentionB, that it is always in females that he has 
found it ; but Professor Turner has found it in males as well, and 
I have likewise seen it in both sexes. 

The proportionate frequency of the occurrence of variations in indivi- 
dual muscles is likewise a point of interest. I have found the muscles 
most frequently abnormal to be the following, which I have grouped in 
the order of frequency of variation : — 

1. Palmaris longus; 2. flexor digitorum longus pedis et flexor 
hallucis (alterations in their mode of union) ; 3. biceps flexor cubiti ; 
4. extensor ossis metacarpi pollicis ; 5. pectoralis major; 6. coraco- 
brachialis; 7. digastric; 8. peroneus tertius ; 9. zygomatic!. From 
this list I have excluded such muscles as risorius Santorini, sal- 
pingo-pharyngeus, pyramidalis abdominis, psoas parvus, whose fre- 
quency of absence is often nearly as great as their presence. During 
the past session I have preserved records of the presence of some 
of these rare muscles in the subjects examined, and they are as 
follows : — 

Psoas parvus 1 in 20 

Peroneus tertius . . . 3 in 4 

Peroneus quartus .... 1 in 8 

Peroneus quinti ... 1 in 5 
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With regard to the producing causes of anomalies, we cannot de- 
finitely pronounce any general principles until the mode of the original 
formation of the several muscles in the embryo has been thoroughly 
wrought out ; but they seem to be capable of being grouped into 
two sets. First, those caused by altered conditions of embryonic forms; 
and, secondly, those caused by subsequent faults of development. 
Muscle germs, not normal portions of the human body, but natural to 
other animals, are often found as anomalies, and can only be explained 
in one way — namely, the tendency which all animal structures exhibit 
of wandering towards a primordial or archetypal symmetrical form, to 
which neighbouring animal individuals are related, either as parallels 
or descendants. There seems to be a typical muscle system in verte- 
brate animals, as there is a typical skeleton — a starting point from 
which all the muscular arrangements of the varied species have been 
originally modelled, and towards which they continually tend to revert. 
To this class, also, belong those classes of muscular duality depending 
upon vegetative repetition; and many instances of suppression are 
referable to the same set of causes. On the other hand, the cases 
of muscle fission, coalescence, and some cases of suppression, are due to 
the varying conditions of development of contiguous muscles; the 
first and last depending on deficient growth ; the second upon exuberant 
development and union frbm excess of formation : hence, the latter is 
usually associated with increased muscle power, and the former with 
weakness ; and all these may be produced in adults by subsequent 
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causes. Many of the cases of altered attachments are due to subsequent 
alterations of normally developed muscle germs, and almost any 
diseased joint will furnish us with illustrations of some of these : for 
instance, many of the cases in which the biceps tendon is connected to 
the intertubercular sulcus of the humerus, in place of being attached 
to the glenoid ligament depend upon chronic rheumatic disease, and 
muscles may be fastened to anomalous sites on bones as a result of 
local inflammation, of wounds, of fractures or dislocations, or from dis- 
ease. 

Of the first class of anomalies, or those muscles not forming parts of 
the typical human frame, the following examples have occurred to me 
within the past session : — 

1 . Two specimens of the rectus thoracicus — one a large and well- 
marked muscle, the other weak and aponeurotic, and both were un- 
symmetrical, and on opposite sides. This muscle has recently been 
carefully illustrated by Professor Turner, of Edinburgh, in the " Journal 
of Anatomy," No. II., p. 246, ph xii., fig. 1-6. Of the instances figured 
by him, fig. 6, the right side resembled the first of these which I 
have found, and the other resembled the left part of fig. 3. Of the cases 
published by Turner, five were on the right side, two were on the left, 
five were mesial or crossing, and nine were symmetrical. All the spe- 
cimens which I have seen have been eleven, and of these, two were 
double, eight single, and on the right ; and one single, and on the left. 
Gruber, in the " Memoires de 1' Academielmperiale de St. Petersbourg," 
tonuiii. 1860, describes having found it symmetrical thrice, and having 
seen it single once, on each side. Wood mentions three examples on 
the right side, one on the left, and one symmetrical instance. Hallett 
mentions many instances, but gives no numerical account. From these 
forty -two specimens, it will be seen that the symmetrical instances are 
to the unsymmetrical in the proportion of fifteen to twenty-seven ; and, 
of the latter, the specimens on the right are to those on the left as seven- 
teen to five. Turner has supported the opinion first broached by Wilde 
("Comment. Acad. Petropol.," vol. xii. 1740, p. 320) ; and Hallett, 
that it is connected with the cutaneous system of muscles — a part of 
the panniculus ; but I think we may see some reasons for holding a 
different opinion, especially in connexion with its tendinous lineae trans- 
versae, seen by Hallett and Meckel, and with its connexions with the 
sternomastoids, the rectus and the ribs, it seems, generally, at least, to 
be a true vertebral, or rib muscle. Besides, I think we may have a dif- 
ferent opinion, upon theoretical grounds, to be stated hereafter. 

2. The cleido-occipitalis occurred five times during the past year ; 
one of these was on the right side of the neck of a male subject, and 
arose from the middle fourth of the clavicle on its upper border, ex- 
ternal to and separate from the cleidomastoid ; passing upwards, it was 
crossed by the auricularis magnus nerve ; and higher up, by the occipi- 
talis minor; and, finally, was inserted into the outer half of the superior 
transverse occipital line. The sterno and cleido-mastoids were per- 
fectly separated in this subject, up as far as the point of insertion, the 
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clavicular being crossed and overlapped by the sternal head, the latter 
being superficial to, and the former being crossed by the spinal accessory 
nerve, which then lay beneath the cleido-occipitalis, and passed back to 
the trapezius. Other examples of this muscle occurred, but none so 
distinct nor so characteristic. Within the present session (1867-8), I 
have seen one instance of the cleido-occipital which is interesting, as 
occurring in connexion with multiple variation ; it was in the neck of a 
very fat female subject, and co-existed with a bi-laminar cleido-mastoid ; 
a double sternal origin for the sterno-mastoid, composed of two parallel 
tendinous slips ; a doable sterno-thyroid, whose fibres were prolonged 
upwards to the os hyoides ; a sterno-hyoid, whose sole origin was from 
the posterior surface of the sternal fourth of the clavicle, and a super- 
numerary muscle, to be described afterwards, between the two latter. 
This same subject possessed the accessory muscle on the back of the 
neck described by Mr. Wood, namely, a flat fascicle from the tendon of 
the serratus posticus superior to the transverse process of the atlas. In 
it, likewise, the omohyoid arose from the second fourth of the clavicle 
from the sternal end, and so lay directly external, and nearly parallel 
to the sternohyoid, with which indeed it coalesced, for its upper third. 
This muscle, likewise, was fleshy for its whole length, and had no trace 
of a scapular origin. The cleido-occipital muscle has been described by 
Mr. Wood ("Proceedings of the Eoyal Society," 1867, p. 519,) and he has 
found it present in twelve out of thirty- four subjects, and all these were 
symmetrical. In my experience, I have not seen it quite so common, 
as I have only met with it once in every twelve subjects. I have seen, 
however, much more frequently cleido-occipital fibres inseparable from 
the cleido-mastoid. 

3. The levator glandulse thyroidei of Soemmering is perhaps scarcely 
to be regarded as an anomaly, as its description is to be found in the 
ordinary anatomical text books. I found it once attached to the pro- 
minent angle of the pomum adami, and inserted into the apex of a 
large pyramid of Lalouette ; the others were inserted into the fibrous 
capsule of the lateral lobe of the thyroid body. 

4. This subject likewise possessed a kerato-cricoid like that de- 
scribed by Merkel ("Anat. und Physiol, der menschlischen Stimme 
und Sprachorgans," Leipzig, 1857, p. 132). This muscle has been 
also noticed by Bochdalek (" Oesterreich. Zcitschrift," 1861, No. 4), 
who mentions that he has always found it on one side, and in females ; 
but Patruban gives a case in which it occurred on both sides; and 
Turner (Edinburgh " Medical Journal," February, 1860, p. 744), has 
met with it four times on the right, twice on the left, and once on both. 
I have seen, during last session, this muscle four times singly, and I 
have found it in male larynges, as likewise has Turner. 

5. The cephalo-pharyngeus was represented by an aponeurotic band, 
devoid of muscularity, in a subject possessing an azygos pharyngis, as 
before described (" Proceedings Eoyal Irish Academy," April, 1866, 
PI. vi., fig. 1. b). The former muscle seems to attain its maximum of 
development in cetaceans, as I have seen it very large in the Globia- 
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eephalus svineval (described in "Proceedings of the Zoological Society," 
1 867, p. 48 1 ). Its use in these animals is to assist in the forcible eleva- 
tion of the glottis, into which its fibres are continued, into the gaping 
aperture of the posterior nares. 

6. I have seen a single specimen of the muscle, described by Boch- 
dalek as the triticeo-glossus passing from the corpus triticeum in the 
posterior thyro-hyoid ligament, to enter the substance of the tongue, with 
posterior fibres of the hyo-glossus. Although frequently looked for, I 
have but once seen it ; but Bochdalek has found it much more frequently 
present, as out of twenty-two subjects he has found it present in eight. 
My specimen was on the right side, but he has described it on both. 
It seems to me to be nothing but a fourth differentiated part of the 
hyo-glossus muscle, to whose posterior border it is nearly parallel, and 
from the kerato-glossal part of which it is little more separated than 
is the chondro-glossus from the basio-glossus.* 

7. The Scalenus minimus has occurred several times, and once in 
connexion with a large bi-laminar scalenus posticus and medius ; it dis- 
played no peculiarities. 

8. In the subject before mentioned as possessing the cleido- 
occipitalis and the clavicular origin of the omo-hyoid, there occurred a 
small new muscle (eleido-fascialis), which sprang from the back of the 
clavicle between the origins of the sterno-hyoid and omo-hyoid, by a 
narrow fleshy origin, passed upwards and inwards between the sterno- 
hyoid and sterno-thyroid muscles for about an inch, and ended in a flat 
expanded tendon, which was inserted into the fascia of the neck. It 
seemed to be a tensor of the cervical fascia, and differed from the 
vertical tensor, or costo-fascialis cervicis which I described in my last 
paper. 

9 . Two other instances of the mento-hyoidean muscle, figured in my 
former paper, have occurred, in both cases double, and^separate from the 
digastric. This muscle is always on a plane superficial to the digas- 
tric ; and I would be inclined to regard it as a modified cutaneous 
muscle — an inner part of the platysma myoides. 

10. A few instances are on record of muscular bands in connexion 
with viscera, and two very curious instances were found last session. 
The first of these was shown by Mr. Hewitt, junior — namely, a thin but 
distinctly muscular band, arising from the outer surface of the front 
wall of the fibrous layer of the pericardium, and extending upwards in 
the centre of the anterior mediastinum, was inserted into the capsule of 
the thyroid body at its lower border. This pericardio-thyroid fascicle 
was seen when the sterno-hyoids and thyroids had been removed, and was 
traced downwards by the removal of the sternum. That a slip of this 



* Since the above was written I have found a large example of triticeo-glossus, 
and in another subject, dissected January 20, 1868, a distinct new muscle existed in the 
larynx ; it arose from the inferior cornu of the thyroid cartilage, and passed inwards and 
upwards to the outer angle of the base of the arytenoid cartilage. This kerato-arytenoid 
muscle may have acted as an accessory dilator of rima glottidis. 
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kind could have any use it is difficult to imagine ; it had no connexion 
with the sterno- pericardial ligaments of Luschka, which sometimes, 
though rarely, exhibit traces of unstriped muscles. 

11. The second visceral slip was situated on the abdominal wall of 
a young female subject, and to it I would assign the name pubio- 
peritonealis. It arose from the right side of the ilio-pectineal line, 
immediately behind the attachment of Gimbernat's ligament. From 
this point it ran upwards, and a little outwards, beneath the transver- 
salis abdominis muscle, and over the fascia transversalis. After cross- 
ing the deep epigastric artery, it terminated not far out from the 
median line, by being inserted into the fascia transversalis and perito- 
neum at a distance of two-thirds of the interval between the umbilicus 
and the pubis. Of the normal abdominal muscles in thi3 subject there 
was a pyramidalis nearly reaching to the umbilicus, a supernumerary 
supra-umbilical linea transversa in the rectus, and a strong and thick 
transversalis. 

12. The chondro-epitrochlearis occurred twice, springing from the 
cartilage of the seventh rib, running along the lower edge of the great 
pectoral tendon, and ending in the internal intermuscular septum, by 
which it is connected to the inner condyle. 

13. In the perineum of a male subject a large superficial muscle 
arose from the surface of the inner border of the tuber ischii, and was 
inserted into an expansion over the corpus spongiosum urethrse, super- 
ficial to the accelerator urinae, and covering in the posterior part of the 
intermuscular triangle concerned in the second incision of lateral litho- 
tomy. The transversus perinei was normal, and deeper seated, but 
there was no ischiobulbosus, or transversalis alter. This slip could not 
be a representative of that muscle, however, as it was superficial to 
the other perineal muscles, and in front of the transversus proper. 
From its great size and strength, being larger than all the normal 
perineal muscles together, it might have caused spasmodic stricture. 
Its affinities are very hard, to determine ; but, from its being placed 
superficially, and from the more distinct nature of other aberrant bands 
in this position, it might be regarded as a portion of the general pan- 
niculus carnosus specially developed. 

14. A supra-clavicularis muscle, similar to the slip of that name 
described by Luschka, of Tubingen, in Miiller's " Archiv," (1856,) 
p. 282, and Taf. 10, existed in the same subject as the pericardio -.thyroid 
above described ; it arose from the summit of the manubrium sterni, 
and passed to the front of the clavicular origin of the cleidomastoid 
muscle. This is the only instance of this muscle which I have ever 
met with ; but it has been described by Haller, and was considered by 
him as a supernumerary subclavius, and is described, when occurring 
on the deep surface of the sternum, by M. J. "Weber, as an upper de- 
tached slip of the triangularis sterni, to which indeed it seems to me to 
be closely allied. 

Among the representatives of new muscle types in the upper limb, 
the following instances have been found : — 
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15. The subscapulo humeral I found very commonly — over fifteen 
times during the last Bession; but this, I believe, is a very unusual de- 
gree of frequency. In one instance it was especially strong and dis- 
tinct (this specimen was exhibited before the Surgical Society of Ire- 
land, and is recorded in the " Medical Press and Circular," vol. iii. 
p. 79). Mr. Wood has found this in one instance since my first publi- 
cation of this anomaly. It was described first by Wenzel Gruber, of 
St. Petersburg, in his " Abhandlungen aus die menschlisch. und ver- 
gleichen. Anat" Petersburg, 1854, p. 109. 

16. The coraco-capsular of Wood I have found in one instance cross- 
ing, but unattached to the capsule of the shoulder, and inserted into the 
inner lip of the bicipital groove, in common with the upper border of the 
tendon of the latissimus dorsi, which did not extend quite as far out- 
wards as usual. This is the third instance in which I have noticed its- 
presence. Mr. Wood has met with it five times, and has given an ac- 
curate account of it (" Journal of Anatomy and Physiology," vol. i., 
p. 48). Mr. Wood has inferred from its comparative, as well as from 
its human anatomy, that it represents the short part of the adductor 
mass ; but I have given below some reasons for believing it to be the 
representative of the pectineus, and I wish here to state that I with- 
draw my previously published belief that it represented the quadratus 
femoris. 

17. I have met with another specimen of the extensor prinii inter- 
nodii pollicis et indicis, similar in all respects to the specimen de- 
scribed before, and co-existing with the four typical extensors. 

18. An extensor medii digiti existed in two cases in the subject; it 
lay parallel to the extensor indicis, and arose from a space of about 
two inches in extent from the back of the ulna, and it was inserted 
into the base of the second phalanx of the middle finger, joining with 
the medial tendon of the extensor communis digitorum. Wood has 
described several instances of this anomaly ; and Meckel has given an 
instance in which the extensor indicis sent off three tendons to the 
second, third, and fourth fingers: Henle's " Muskellehre," p. 213. 
In one arm of a muscular male subject I found this anomaly to co- 
exist with a completely cleft biceps, an extensor digitorum brevis 
manus for the second, third, and fourth fingers, and an interchange of 
tendons between the radial extensors of the carpus, a slip from the 
longus being inserted with the brevis, and vice verm. 

19. An extensor quarti digiti, nearly separate for its whole length 
from the extensor minimi digiti, existed in another forearm, and com- 
pleted the second group of extensors. The increase in number of the 
slips of this second series is interesting, as bearing upon the compara- 
tive anatomy of the dorsal muscles of the forearm. As in the otter 
(Lutra vulgaris), I have found the extensor digitorum communis send- 
ing a tendon to the pollex, and one to the second and third toe ; but 
the extensor minimi digiti sending tendons to the second, third, fourth, 
and fifth toes. Mr. Huxley, in the Hunterian Lectures for 1865, like- 
wise mentions that this muscle supplies the three inner toes in the 
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rabbit ; and Messrs. Mivart and Murie have found it supplying two 
digits in the hare and crested agouti (" Proceedings of the Zoological 
Society," 1866, p. 405). The extensor annularis longus above de- 
scribed is a different muscle from the extensor of this finger, which I 
referred to in my former paper (" Proceedings of the Eoyal Irish 
Academy," April, 1866), which was a part of the extensor digitorum 
brevis manus. 

20. I have not met with any additional cases of double interossei ; 
but I would wish to remark, in this place, that the theory which I put 
forward iu my former paper has obtained a striking confirmation from 
comparative anatomy in the structure of the manus of the Syrax capen- 
sis. Messrs. Murie and Mivart, in their admirable memoir upon the 
myology of this species, note that there exist four pair of interossei on 
the palmar surface of the metacarpal bones, arising from the aponeuro- 
tic investment of their proximal end, and inserted into sesamoid bones, 
one on each side of the distal end of the metacarpals ; the sesamoid 
bones acting upon the proximal phalanges by means of connecting 
fibres. There are also four larger aberrant muscles developed in this 
animal, which most probably are displaced dorsal interossei (" Pro- 
ceedings of the Zoological Society," 1865, part ii. p. 343). Mr. Wood 
has suggested to me that, in his cases of double interossei, the first 
palmar interosseous had a bifurcate origin from the second and third 
metacarpal bones, and the interosseous of the thumb had likewise an 
attachment to the first and second. This was likewise the case in one 
example in the foot ; but, as in the theory which 1 propounded, there 
should have been originally four germs in each interosseous space, 
two dorsals coalescent into each bicipital muscle, and two palmars, of 
which one is obsolete. These examples of Mr. Wood are only what we 
might expect in case of the rudimental presence of a muscle embryo. 

21. The extensor secundi internodii pollicis longus of Blandin oc- 
curred once during the last session in the form of a slip, arising from 
the external condyle and fascia of the forearm, closely connected to the 
extensor communis digitorum. It passed superficial to the ordinary 
extensor of the second internode of the thumb, in common with which it 
was inserted ; it traversed the third groove in the annular ligament, and 
so was separated below from the tendon of the extensor communis digi- 
torum. In the common otter a similar extensor tendon for the pollex 
comes from the extensor communis. 

22. Two new instances of the brachio-fascialis have occurred with- 
in the past session, but in no respect dissimilar to those already de- 
scribed. One other third specimen arose from the coracoid process in 
common with the short head of the biceps, from which it sopn separated, 
and formed the entire of the semilunar fascia. 

23. The flexor carpi radialis brevis seu profundus of "Wood occurred 
but once during the past year, co-existent with the palmaris longus. 
This specimen was published by Mr. "Wood ("Proceedings of the Eoyal 
Society," 1867, p. 530), to which paper, and to another by the same 
author in the " Journal of Anatomy and Physiology," vol. i., p. 55, I 
would refer for fuller information on this muscle. 
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24. An instance of the extensor carpi radialis accessorius of Wood I 
found in both arms of a muscular male, arising behind the extensor 
carpi radialis longus by a flat, fleshy belly, which ended in a fine ten- 
don, that, becoming fleshy, was inserted into the outside of the first 
phalanx of the thumb, outside the abductor pollicis. This muscle was 
digastric, as was also Mr. Wood's instance ; and notes of another speci- 
men of the same kind were given to me by Dr. Richardson, of Dublin. 

25. A distinct scansorius muscle occurred in one instance posterior 
and parallel to the tensor vaginae femoris, but much more deeply seated, 
separated from the anterior border of the gluteus minimus, and inserted 
into the anterior and inferior portion of the root of the great trochanter. 
This muscle, homotypically, is of great importance, and is one whose 
affinities have been often mistaken ; it has been frequently confounded 
in comparative anatomy with another muscle, which we should con- 
sider as a perfectly diverse element. I refer to the iliocapsular, or 
opponens quadrato-femoris. To the scansorius type should be referred 
the muscle described by Professor Haughton as opponens quadrato- 
femoris in the ostrich, "Proceedings of the Royal Irish Academy," 
1864, figs. 6 & 7, p. 17; as also the muscle described by the same 
author as iliocapsular in the lion, " Proceedings of the Royal Irish 
Academy," May, 1864, fig. 14, p. 30. From the true scansorius type 
the iliocapsular differs in several respects : firstly, that in the former 
the origin is dorsal, while in the latter it is ventral, or marginal; 
secondly, that the point of insertion in the former is on the outer, 
or exotrochanteric aspect ; while in the latter it is in the neighbourhood 
of the lesser trochanter. 

26. The peroneus quarti metatarsi, arising from the front of the 
fibula for its lower fourth, and inserted into the base of the fourth 
metatarsal bone, has been present as a separate muscle three times 
without any peroneus tertius. Pour times it has co-existed with it 
nearly separate from the last muscle for its entire extent. In two 
cases the peroneus tertius, quarti metatarsi, and quinti digiti co-existed ; 
and in one the peroneus longus, brevis, tertius, quartus (Otto), quarti 
metatarsi, and quinti digiti, were all present. The peroneus quarti 
metatarsi in another instance was represented by an offshoot from the 
outer tendon of the extensor longus digitorum, and it always passed in 
the same sheath of the annular ligament as that tendon. The nomen- 
clature of these muscles is a little confusing, and this muscle would be 
much more correctly designated peroneus quartus; but Otto (Neue 
seltene Beobacht.) has applied this name to a muscle to be referred to 
below, and even the name peroneus quarti digiti is used by Messrs. 
Murie and Mivart to represent a muscle in Dasyproeta cristata, "Pro- 
ceedings Zoological Society," 1866, p. 405, springing from the site of 
the origin of the peroneus brevis, and passing to be inserted into the 
first phalanx of the fourth toe. I have therefore applied the name used 
above a3 its most correct exponent. 

27. The peroneus quinti digiti I have found very frequently pre- 

R. I. A.. PEOC. VOL. X. T 



132 

sent as a detached slip from the anterior bundle of the tendon of the 
peroneus brevis. It has never occurred as a detached muscle last year, 
and its termination has been usually into the extensor aponeurosis of the 
toe. Sometimes a thin fascial expansion took its place, which, how- 
ever, lost its individuality before reaching its usual point of destina- 
tion. 

28. The muscle which Otto has named peroneus quartus (called in 
my former paper p. sextus) has occurred once in last session, differing 
in some points from the individual muscles which I have described 
under the same name before. This musele was five inches in length, 
fleshy, and it arose from a distinct line on the fibula, between the 
origin of the peroneus brevis and the flexor hallueis longus ; passing 
downwards, it became tendinous, and wound round the back of the ex- 
ternal malleolus in the same groove as the peroneus brevis, from which 
it was separated by a fold of the synovial membrane lining the theca ; 
and, finally, it was inserted into a tubercle on the os calcis, behind the 
process for the middle slip of the external lateral ligament, posterior to 
the tendon of the peroneus longus, which crosses it near its termination. 
This muscle, it will be seen, differs from No. 16 in my former paper 
in the following points : firstly, in arising behind, and not over the 
peroneus longus ; secondly, in being inserted into the os calcis, instead 
of the cuboid bone. 

29. A singular internal peroneo-calcanean muscle, perfectly separate 
from the normal structures, I have seen in one instance to arise from an 
oblique ridge, two inches in length, above and behind the external 
malleolus, and directly below the flexor hallueis longus; from this 
origin a small penniform muscle was continued downwards and in- 
wards, soon ending in a tendon, which passed in the halluceal groove 
on the back of the astragalus, external to the flexor hallueis tendon, and 
beneath the sustentaculum tali, to be inserted into the anterior and 
internal part of that process, near the outer and posterior attachment 
of the calcaneo-navicular ligament. This slip was perfectly uncon- 
nected to the flexor hallueis, and it is one whose homotypical relations 
are of considerable interest. I was inclined to regard it at first as a 
representative of the flexor carpi radialis brevis of Wood ; but from this 
it differs, in possessing a fibular (ulnar) origin. It has been suggested 
to me that it might be a palmaris muscle, either brevis or accessorius ; 
but for both of these we have much more distinct homotype3, as we 
shall see hereafter. Failing these, we are obliged to seek its upper limb 
representative elsewhere ; and we will find that the only probable 
solution of the difficulty is the regarding it as a representative of a 
muscle otherwise unrepresented in the inferior extremity, namely, the 
pronator quadratus. In support of this explanation we have the fol- 
lowing argument : — Both are at the lowest part of the limb ; both have 
their origins from the lower end of the fibula (ulna) ; while in the 
forearm the fibres of the pronator quadratus pass downwards and 
pollexward ; the fibres of the anomalous slip run in a direction 
downwards and hallux ward. In one instance, in the left arm of 
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a female, the pronator quadratus was arranged in a tripartite form, and 
the lowest portion arose from the inferior extremity of the ulna, and 
passed downwards and outwards, being inserted into the lowest end of 
the front of the radius, the anterior ligament of the wrist joint, even as 
far as the upper edge of the scaphoid bone. In another subject, the 
pronator sent its lowest fibres, in a fleshy bundle, springing from the 
ulna, to a small round tendon, which crossed the lowest part of the 
radius, and was lost in an aponeurosis over the trapezoid bone. In this 
instance all we require is the suppression of the upper or transverse 
part of the muscle, which would be useless in the leg, and the vertical 
elongation of the lower part, and we have precisely the condition 
observed in the anomaly now recorded. 

30. I have found another instance of the extensor primi internodii 
hallucis perfectly separate from the extensor proprius hallucis. I 
have likewise met with a separated tendon arising from the belly of 
the extensor proprius, and inserted into the first phalanx of the great 
toe. In one other instance a tendon aroBe in the annular ligament, 
without any muscle, and was inserted into the same bone. 

31. The extensor ossis metatarsi hallucis I have seen, but it is 
much rarer than the last, and during the past session has only occurred 
in one subject. It was described by Henle in his " Muskellehre," 
p. 275. 

32. A psoas accessorius was present in one male subject, arising 
from the sides of the bodies of the first and second lumbar vertebra;, by 
fleshy fasciculi, and inserted into the lateral aspect of the third, fourth, 
and fifth lumbar vertebral bodies by fiat tendinous fasciculi. It seemed 
a repetition in the lumbar region of the longus colli. 

Of the second class of muscular anomalies, or those in which 
muscles are reduplicated, the following have occurred during the last 
year: — (1) Rhomboideus minor, once; (2) extensor ossis metacarpi 
pollicis (in one subject in which there was no extensor primi internodii 
pollicis) ; (3) abductor pollicis ; (4) extensor secundi internodii pollicis 
once; (o) extensor minimi digiti three times. This muscle often had 
two tendons, and was triple in one, sending two slips to the little and 
one to the ring finger (vide supra); (6) glutaeus maximus in two 
places; (7) the great pectoral similarly divided, the deepest lamina 
giving off the entire of the suspensory frsenum ofWinslow; (8) the 
sterno-cleido-mastoid, as before mentioned ; and, (9) in the same sub- 
ject the sterno-thyroid ; (10) the adductor longus ; (11) the popliteus I 
have seen double, the superficial part larger, and lying over the ex- 
ternal lateral ligament, the deeper layer being under, and attached 
to the ligament, an arrangement described by Fabricius ab Aquapen- 
dente. 

The tendency of muscle germs to become doubled is among the most 
singular facts in teratology ; the mode of duplicity may be one of two, 
either as in round or long muscles, it may be seen assuming the aspect 
of two parallel and corresponding muscles, or secondly, in flat muscles 
it takes the form of bilamination. The former mode of increase I 
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have found, or has been described by others, as involving the following 
muscles : — 

Tensor tarsi. Scalenus posticus. 

Obliquus superior oculi (Albinus). Supinator brevis (Fleisehmann, Sandifort, 

Corrugator supercilii. et mihi). 

Zygomaticus minor (Morgagni et mihi). Genio-hyoid (M'Whinrne). 

Digastric (Albinus). Sartorius (Rosenmiiller). 

Digastric anterior belly and single poste- Scalenus anticus. 

rior. Abductor pollicis brevis. 

Styloglossus (Meckel). Extensor indicis. 

Stylopharyngeus (Bohmer). Rectus thoracicos. 

Sternothyroid (Gantzer et mihi). Popliteus (Fabricius ab Aquapendente, 
Thyro-hyoid (Cowper). Bevan et mini). 

Levator anguli scapulae. Cremaster (Cowper). 

Supinator longus. Adductor longus. 

Palmaris longus. Rectus capitis lateralis. 

Extensor ossis metacarpi pollicis. Rectus capitis posticus major. 

Extensor secundi internodii pollicis. Pyramidalis. 

Extensor minimi digiti. Pyriformis. 
Subclavius. 

The second form of duplication, or that of superimposed strata, has 
occurred in the cases of the following : — 

Pectoralis major. Adductor magnus. 

Pectoralis minor.- Vastus externus. 

Trapezius (Tiedemann). Vastus internus. 

Rhomboids. Gastrocnemius. 

Pronator quadratus (M'Whinuie et mihi). Solseus. 

Complexus. External oblique (Tiedemann). I have 

Glurasus maximus. seen instances of this confined to the left 

side. 

The occurrence "of this class of anomaly can only be accounted for 
on the principle of vegetative repetition of parts — a principle upon 
which we explain those abnormal instances of supernumerary limbs or 
members, and even complete janiceps. The vital capacity for exertion 
conferred by anomalies of this class is not easily ascertained ; but most 
probably the existence of multiple irregularities of this nature would 
be co-existent with, and causative of, increased power, as in the cele- 
brated case given by Tiedemann. The most common seat of laminar 
reduplication I believe to be the rhomboides ; of parallel multiplicity, 
the short extensors of the thumb. 

Variations of the third class, or those by fission, have occurred in the 
cases of many muscles: — (1) the great pectoral, which in one sub- 
ject was widely differentiated, no fibres arising from the manubrium 
sterni; (2) in the sternomastoid fission has occurred in several in- 
stances, similar to No. 3, in my former paper ; (3) fissions of the biceps ; 
(4) coracobrachial ; (5) glutens maximus ; (6) quadratus femoris ; 
(7) flexor sublimis digitorum ; (8) subscapulars ; (9) adductor mag- 
nus; (10) adductor longus; (11) brachialis anticus; and, (12) flexor 
brevis pollicis have occurred, similar to that already described; and to 
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my list I hare the following additions: — (13) pronator quadratus in 
four cases, disposed in various ways — either lying in two strata or divided 
into two portions, an upper and a lower. In the left arm of a female, 
examined November, 1866, the pronator was in three parts — one, a 
small separated fascicle, the lowest, arose tendinous from the front of the 
ulna immediately above its articular extremity, and was inserted fleshy 
into the lowest surface of the radius, to which it passed downwards and 
outwards. The remaining part of the muscle was disposed in two 
strata, the superficial of which arose from the fifth of the ulna, com- 
mencing two-thirds of an inch above the styloid process ; its origin 
was tendinous, and from it the fibres passed in a direction slightly 
radiating to be inserted into a space of the radius a little wider than 
usual : at the upper and inner side of the muscle the deeper lamina 
of fibres came into view, and they were entirely exposed by reflecting 
the superficial stratum ; they arose from the ulna, commencing a little 
above the lower border of the superficial fibres, and extending rather 
higher on the bone than the limit of origin of the former. These latter 
are rather behind the limit of the interosseous membrane, a portion of 
which intervenes between their layers. This specimen indicates the two 
series of variations which I have found. When this muscle is disposed 
in two strata, they generally are disposed with their tendinous and 
fleshy parts alternate. Another forearm exhibited a trifid pronator, 
one a narrow triangular band below tendinous at the ulna, and fleshy 
at the radius; the middle likewise triangular, but has its tendon and belly 
in the opposite direction ; the superior, being quadrilateral, had its fleshy 
portion similar to the lowest part. A third specimen showed a small 
pyriform fleshy belly, which originated from the lower end of the ulna, 
crossed obliquely downwards to the end of the radius, where it ended 
in a tendon, which was inserted into the aponeurotic structures over the 
scaphoid, trapezium and trapezoid bone. This slip was nothing but an 
extraordinary development of the lower border of the pronator, and its 
nature and affinities have been before discussed. Varieties of the pro- 
nator are not very frequent ; but they have been noticed by Meckel, 
who has described it as double ("Anatomie," Jourdain and Breschet's 
Transl. vol. ii. p. 179). Barton, of the Philadelphia Hospital, has 
likewise described a peculiar condition of this muscle, in which it was 
composed of two triangles — one with a radial base and an ulnar apex, 
and the other with an ulnar base and a radial apex (Barton, quoted 
in Horner's " Special Anatomy," vol. i. p. 426). 

(14.) The pronator radii teres I have seen cleft in one distinct in- 
stance, which I have described with others in the "Journal of Anatomy," 
voL ii., No. 1. 

(15.) The specimen of cleft subscapularis has been recorded in the 
same Journal, vol. i. p. 316. A similar instance I recorded and figured 
in my former paper, "Proceedings Royal Irish Academy," vol. ix. plate 
la; (16) high differentiation in one instance occurred in the extensor 
longus digitum pedis, and in the representative muscle of the forelimb. 
(17) Of very common occurrence is a fission of the subcrurseus, which 
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muscle appears in two parallel bands ; (18) a fission of the anterior belly 
of the digastric occurred in one subject, in which the posterior belly of 
that muscle was normal. Corresponding instances are numerous, and are 
described by many authors ("Platner de Musculo Digastrico Maxillse 
Inferioris," Lipsise, 1737); (19) the supinator brevis I have likewise 
seen split, the division corresponding to the point of perforation of the 
posterior interosseous muscle ; (20) several remarkable cases of high 
division of the superficial, or perforated flexor of the fingers, have oc- 
curred to me, similar to No. 14 of my former paper. In that instance, 
the digastric portion of the flexor sublimis supplied the index and mid- 
dle fingers ; while in one of the recent cases, the digastric division of 
the muscle supplied the index and little fingers; while the middle 
finger tendon originated mainly from the radial origin ("Journal of 
Anatomy," vol, i. p. 819). 

The cause of fission is easily understood, as resulting from the sub- 
sequent atrophy of connecting fibres, or from the separation of the 
component parts of complex muscles. The muscles in which this species 
of deformity has occurred to me from time to time are : — 



Pectoralis major. 
Pectoralis minor. 
Serratus magnus. 
Sterno-cleido mastoid. 
Biceps cubiti. 
Adductor magnus. 
Supinator brevis. 
Flexor sublimis digitorum. 
Flexor brevis digitorum. 
Infra-spinatus. 
Deltoid. 

Coracobrachialis. 
Supinator longus. 
Psoas parvus. 
Brachialis amicus. 



Pyriformirf. 

External pterygoid. 

Extensor communis digi- 
torum. 

Extensor brevis digitorum 
pedis. 

Platysma. 

Gluteus maximus. 

Gluteus tnediua. 

Quadratus femoris. 

Trapezius. 

Crico-tiiyroid. 

Pronator radii teres. 

Pronator quadratus. 

Flexor brevis pollicis. 



Latissimus dorsi. 

Orbicularis palpebrarum. 

Levator anguli scapulae. 

Rhomboideus. 

Splenius. 

Complexus. 

Subscapularis. 

Extensor digitorum pedis 

longus. 
Scalenus anticus. 
Digastric. 
Extensor carpi radialis lon- 

gior. 
Extensor carpi radialis bre- 



Varieties by suppression I have seen frequently in the case of some 
muscles. Psoas parvus has occurred four times — that is, once in fifteen 
subjects. Palmaris longus, although more constant in general than 
plantaris, in the proportion of three to two ; yet, during the past session, 
has been much more frequently absent than the latter, palmaris being 
present in seven out of every ten, and plantaris in nine out of ten. Of 
the other muscles, I have found a case of deficiency in the teres major 
(" Journal of Anatomy and Physiology," vol. i., p. 317) — a muscle whose 
deficiency h;,s not, I think, ever before been noticed. Suppression has 
thus occurred in my experience to — 



Platysma myoides. 

Zygomaticus major. 

Zygomaticus minor. 

Levator labii superioris. 

Orbital part of orbicularis palpebrarum. 

Pvramidalis nasi. 



Occipito-frontalis. 

Levator palpebral superioris. 

Tensor tarsi. 

Trapezius — occipital portion. 

Trapezius — cervical portion (1). 

Sternal head of sterno-mastoid (1). 
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Posterior belly of omohyoid (2). 

Entire omohyoid (2). 

Genio-hyoid. 

Stylo-hyoid. 

Sterno-thyroid (1). 

Scalenus anticus (1). 

Serratus posticus superior (1). 

Serratus posticus inferior (2). 

One or two teeth of either. 

Trachelomastoid. 

Longissimus capitis (1). 

lliscostalis dorsalis (1). 

Clavicular head of great pectoral. 

Clavicular head of deltoid. 

Triangularis stemi. 

Psoas parvus. 

Pyramidalis abdominis. 

Transversalis abdominis (1). 

Rhomboideus minor. 

Middle portion of serratus magnus. 

Cremaster in male. 

Teres major (1). 

Long head of biceps. 

Coronoid head of pronator teres. 

Scalenus posticus (Meckel). 
Quadiatus lumborum (M'Whinnie). 
Sartorius (Theile). 



Palmaris longu?. 

Palmaris brevis 

Radial origin of flexor sublimis. 

Lumbricales manus, all (1). 

Extensor minimi digiti. 

Opponens minimi digiti. 

Little finger slip of extensor communis 

digilorum. 
Pyriformis (l). 
Gemellus superior (2). 
Gemellus inferior (1). 
Transversus perinei. 
Subcrurseus. 
Plantaris. 
Peroneus tertius. 
Third lumbricalis pedis. 
Transversus pedis. 

Outer slip of extensor digitorum longus. 
Corresponding portion of flexor brevis. 
Long flexor (endon of little toe. 
Flexor brevis minimi digiti. 
Temporal head of the superior constrictor 

pharyngis. 
Pterygoid head of the same. 

Transversus pedis (Bohmer). 
Stylo-glossus (Quain). 



Of the class of anomalies by coalescence I have found many in- 
stances: the two zygomatici, by hyperdevelopment of their fibres, have 
united together, or with the levator labii superioris, and the latter often 
received a band from the orbicularis palpebrarum. Decussative union be- 
tween the anterior bellies of the digastric I have seen once since last 
year, and fusion of the genio-hyoid muscles took place in the same sub- 
ject. 

The anterior belly of the omo-hyoid muscle in several subjects 
(three) coalesced by its inner edge with the sterno-hyoid, as described 
by Mr. Turner, "Edinburgh Medical Journal," May, 1861, p. 982. In 
these subjects there was not always a digastric arrangement of the 
latter, which Mr. Turner has noticed as an usual concomitant of this 
combination. Indeed I have found the digastric arrangement by no 
means as common in this muscle as is very often stated. Connecting 
fibres between the sterno-hyoid and mylo-hyoid, sterno-thyroid and 
thyro-hyoid, and between the crico-thyroid and inferior constrictor 
pharyngis, are extremely common ; and, as noticed elsewhere, the tendon 
of the pectoralis minor is united in many cases to the supraspinatus by 
a continued slip over the coracoid process. The deltoid and brachialis 
anticus I have seen inseparably connected by communicating fibres at 
the insertion of the former, and likewise the posterior fibres of the for- 
mer with the outer head of the triceps. This muscle may have thus 
an extensive series of coalescences. I have seen it in different subjects 
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to coalesce with the trapezius, infraspinatus, pectoralis major, supinator 
longus, and brachialis anticus, and in this instance with the triceps. 

The relation of the teres major to the latissimus dorsi sometimes 
is the subject of variation. "Usually these muscles are united along the 
lower or upper border, and a bursa intervenes between the surfaces ; 
this, however, is sometimes absent, and perfect coalescence may, though 
very rarely, take place. The anconeus and the triceps were inseparable 
in several cases; coalescence of the brachialis anticus with the supinator 
longus I have again noticed, as described in my last paper. 

A fasciculus of fibres in one subject dipped from the deep surface 
of the biceps, and passed downwards into the substance of the brachialis 
anticus. This is contrary to the direction of any connecting slip that 
has been hitherto described. 

The pectoralis major I have frequently seen united with the ori- 
gin of the external oblique; and the band described before as passing 
from the coraco -brachialis to the brachialis anticus I have likewise 
found frequently as before mentioned. Slips uniting the flexors sub- 
limis and profundus digitorum are likewise frequent, as are connexions 
between the two radial extensors of the carpus. 

The flexor pollicis longus gave off in one specimen the deep flexor 
tendon to the index fingers — an arrangement of great interest, when we 
consider the relative position of these flexor tendons in the Quadrumana. 
In the chimpanzee, Professor Humphry found the flexor pollicis repre- 
sented in one instance by a slender tendon from the palmar fascia, the 
condition found by Huxley in the gorilla ; in another, by a tendon from 
the ulnar side of the flexor profundus digitorum. The front of the radius 
was occupied in this animal by the indicial part of the flexor pro- 
fundus. "Wilder describes the index and polliceal portions of the flexor 
in the chimpanzee as separate from the rest of the muscle, as in the ano- 
maly just described ; and Duvernoy states that the same arrangement 
existed in the gorilla. In three specimens of Macaeus, Halford has 
found that once the flexor pollicis was conjoined with the common 
flexor ; while in two others it was as in man. In Macaeus sinicus I 
found the flexor pollicis tendon to arise from the middle of the surface 
of the flexor profundus ; and the same is described by Haughton, in 
Macaeus nemestrinus, a condition which Dr. Finney has found as an 
anomalous condition of these tendons in man. The same arrangement 
is found in Cercopithecus fuliginosus (Haughton, "Proceedings, Eoyal 
Irish Academy," 1865, p. 64), while in Lagothrix and Cebus it is the 
most external of the tendons of the flexor profundus which goes to the 
thumb. Several of the Quadrumanous types of flexors I have described 
in the " Proceedings of the Natural History Society of Dublin" for 
1866. 

Among the polliceal groups unions were not unfrequent; the extensor 
ossis metacarpi pollicis and primi internodii were often united, a single 
belly giving off the double tendons. 

Another specimen of union between the gluteus medius and pyri- 
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formis has occurred this Session, similar to that noticed in my former 
paper. 

Of the connexions between the flexor hallucis and communis 1 
have seen a very large number, as of the entire number of subjects 
which I have examined, not one was free from some mode of junction ; 
these unions of the flexors have been carefully described so often that 
it is needless to dwell any farther upon them here. 

Union has likewise existed between the adductor brevis and magnus, 
similar to the state which I have found in the masked pig of Japan. Be- 
tween other muscles very little separate by nature, unions have occurred 
often, such as between the splenius capitis and colli, transversus colli 
and trachelo-mastoid, longus atlantis and longus colli, rhomboideus 
major and minor. 

I have found a considerable increase in the class of irregularities, of 
course, and attachments in muscles. This class of varieties encroaches 
upon the last group or the class of coalescences in many instances. 
These additional variations were as follows : — 

1. The platysma myoides in one instance, the subject possessing 
the large cleido-occipital before described, had a distinct round sternal 
origin and a strong clavicular attachment ; otherwise it was normal, and 
gave off an oral slip rather lower than usual. This is the band usually 
miscalled in the books the risorius Santorini, as the muscle described 
by that anatomist was not, according toHenle, this slip of the platysma 
(Henle's " Muskellehre," p. 107). 

2. The middle constrictor pharyngis I have twice seen possessing 
an extensive syndesmo-pharyngeal origin from the stylo-hyoid ligament, 
and likewise from the lesser comu of the hyoid bone. In one of these 
cases the superior constrictor extended only as far upward as the 
hamular process of the sphenoid. 

3. Varieties of the biceps have been as common as usual, especially in 
the forms of additional origins, or more seldom as separate insertions. 
Of the former, as usual, the commonest has been the humeral head from 
the bone, usually from an oblique line, intervening between the inser- 
tion of the coraco-brachialis and the origin of the brachialis anticus 
(in my former paper I described it as being from the brachialis, but 
that I believe to be a second and much rarer head). This humeral origin 
I have met with once in every eight subjects— a much higher percent- 
age than I have ever met before, and agreeing with Theile's ex- 
perience (" Encyclop. Anat." voL iii., p. 217). During the previous 
seven Sessions this only occurred in the proportion of once in every 
twenty-five subjects. 

Thus the different supernumerary heads which have been described 
for this muscle' are : — 1st, the before-mentioned humeral slip ; 2nd, 
from the brachialis anticus directly — the second commonest ; 3rd, a 
slip from the supinator longus ; 4th, a slip from the pronator radii 
teres ; 5th, from the insertion of the deltoid, either by a strong 
fibrous band or by a large muscular origin, which I have seen ex- 
isting in a subject that possessed no long head for this muscle; I 
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have seen this coexisting with the long head ; 6th, a band from the 
great tuberosity (Meckel) ; 7th, from the lesser tuberosity (Wood) ; 
8th, from the outer lip of the bicipital groove ; 9th, from the tendon 
of the pectoralis major to the long head ; 10th, from the tendon of the 
lesser pectoral to the short head over the coraco-brachialis ; 1 1th, I have 
seen a slip of the coraco-glenoid ligament inserted into the intra- 
articular part of the long head, for which it formed an origin ; 12th, a 
fleshy slip from the internal intermuscular septum to the inner border 
of the fleshy belly ; 13th, a tendinous fascicle from the triangular liga- 
ment continued into the short head; 14th, a slip from the 8th rib 
passing along the border of the serratus magnus to the short head 
("Wood); 15th, a double short head was described by Theile; 16th, a 
head from the floor of the bicipital groove has been seen by Moser 
(Meckel's "Archiv. Band vii.," p. 227), and Gruber (Muller's "Archiv." 
1 848, p. 426) ; 1 7th, an origin from the capsular ligament of the shoulder 
("Wood, Theile). These are the chief forms of supernumerary origins 
which have been recorded, and of all of them, except 14, 15, and 16, 
I have seen instances during the past session. Some of my specimens 
likewise exhibited multiple origins : for instance, in one instance in which 
no long head existed, one origin sprang from the outer lip of the bici- 
pital groove ; another from the humerus above the brachialis anticus ; 
while the short head received an accession from the pectoralis minor. 
In another subject, the origin from the great tuberosity co-existed with 
the ordinary heads, and the slip from the coraeo-acromial ligament to 
the short head co-existed with a humeral origin. This latter may be 
anterior or posterior to the brachial artery. 

4. The palmaris longus has likewise been the seat of very great varia- 
tions — some referable to the presence of the palmaris accessorius, and 
others, anomalies of the normal muscle. During the past session, the 
commonest variety was the presence of an intermediate fleshy belly 
with two tendons — one of origin and one of insertion. This I have 
never seen to co-exist with a normal palmaris ;* and so I think it may 
be regarded as a variation of the proper palmaris longus. In the examples 
of this variety, the fleshy portion was from two to seven inches in length : 
in one the tendon of origin was thick and round ; in others it was flat ; 
in the former the insertion tendon was thin and aponeurotic, while in 
most of the latter it was thick. One instance occurred in which it was 
fleshy the whole way, as described by Henle ; in another it was repre- 
sented by a purely tendinous fasciculus, an arrangement not before de- 
scribed ; a second head occasionally existed for it, in one instance from the 
coronoid process under cover of the pronator radii teres (Meckel describes 
a supernumerary palmaris attached to this process). In another instance 
the second head arose from the radius in common with the radial origin 
of the flexor sublimis. Henle (" Muskellehre," p. 192) describes an 
arrangement somewhat similar to this. In another instance there was 

* Since this wai written I have met with an example of the coexistence of a normal 
palmaris and this variety in the same forearm. 
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no condyloid origin, and the muscle arose from the lower part of the 
tubercle of the radius as described by Janser, (" Nederlandseh. Lancet," 
1850, Jan. p. 431). In these cases the anomaly seems to arise from 
the presence of the accessory palmaris, of which the last is a rare spe- 
cimen. Its insertion has varied also in some instances during the past 
Session. I have found it forming a large portion of the origin of the 
abductor pollicis. In another instance there was the following curious 
arrangement ; a muscular band, arising from the inner condyle, was 
inserted into the inner border of the ulna near its middle ; its Insertion 
detached a tendon which terminated in the annular ligament. 

The palmaris accessorius in another instance arose from the fascia 
over the ulnar artery, descended for about two inches, and then becom- 
ing tendinous, was inserted into the annular ligament and palmar fascia. 
I have likewise seen the tendon of this muscle springing from the 
antebrachial aponeurosis in the usual position behind, and internal to 
the normal palmaris, and inserted into the annular ligament without 
any vestige of a fleshy belly. Before passing from the varieties of this 
muscle, it might be useful to present a table of all the recorded anoma- 
lies of which it is the subject. The muscle may be: — 1, absent ; 
2, double and ordinary ; 3, double, one (the inner) being inverted ; 
4, the inverted muscle alone may exist, with a flat aponeurotic tendon 
of origin, or with a round tendon ; 5, a single intermediate belly and 
tendons of origin, and of insertion (these tendons I have seen both round 
or both flattened, but usually one — that of origin most commonly — is 
flattened, and the other is rounded) ; 6, it may be fleshy for its whole 
length ; 7, it may be tendinous for its whole length ; 8, may arise from 
above the internal condyle ; 9, it may arise from the internal condyle 
beneath the origin of the flexor sublimis ; or, 10, it may arise from the 
coronoid process alone (Meckel), or have a second head from it ; 11, it 
may have a second origin from the tubercle of the radius (Janser\ or 
may have this as its only attachment ; 12, or, as above described, it may 
have an origin from the radial head of the flexor sublimis digitorum ; 
1 3, it has been seen as a slip derived from the flexor sublimis digitorum ; 
or, 14, from the flexor profundus (Fleischmann " Abhandlung der 
Physik.Med. Soc. in Erlangen" Band i., p. 25), and the same occurred in 
one instance during the past Session; 15, a slip from flexor carpi ulnaris 
may supply its place ; 1 6, or from the flexor carpi radialis ("Wood) ; or, 
17, two tendons spring from one fleshy belly (Wood); or, 18, a tendon 
arising from the epicondyle was inserted into the fascia (Dursy) ; or, 
19, I have seen it represented by a thin slip arising over the ulnar 
artery from the fascia of the forearm. Its insertions have been found 
to vary likewise by its being attached to the (20), pisiform bone; 
21, or into the origin of the abductor pollicis; 22, or being connected 
to the ulna, as above described. The Palmaris accessorius may be as 
a tendinous band, as a muscular belly over the ulnar artery, or may be 
inserted into the abductor minimi digiti ("Wood, " Proc. El. Soc," June, 
1864). Of the twenty varieties just recorded, the second, fifth, sixth, 
seventh, eighth, ninth, fifteenth, seventeenth, eighteenth are undoubted 
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varieties of palmaris longus ; • the third is from the presence of both 
longus and accessorius ; the ninth, tenth, eleventh, and twelfth may be 
varieties of the flexor carpi radialis brevis ; and the nineteenth is most 
likely a form of flexor aeceasorius. 

One other remarkable variety occurred as a large expanded muscle, 
half the size of the flexor carpi nlnaris. It arose by two heads — one a 
tendinous, or rather fascial slip from the point of the- internal condyle 
of the humerus, superficial to the pronator muscles; the second head 
arose fleshy and tendinous from the inner edge of the ulna, under 
cover of the flexor carpi ulnaris, and extended for nearly the lower 
two-thirds of that bone ; the two origins were separated above by the 
ulnar nerve, as no ulnar artery existed in the subject, but they soon 
united. The insertions of the muscle were two fold : first, by a tendon 
to the palmar fascia ; and, secondly, by a much stronger band, likewise 
tendinous, into the abductor pollicis. 

In a male subject, with a large normal palmaris longus, the acces- 
sorius arose by a flat tendon from the internal condyle, and passing 
downwards, became fleshy, and was inserted by a two fold attachment- 
one into the annular ligament and palmar fascia, and a second into the 
abductor minimi digiti ; these insertions were quite separate, the 
former being tendinous and the latter fleshy. 

5. The flexor carpiradialis presented a radial origin below the tubercle 
of that bone, and in another case from the second head of the flexor 
sublimis digitorum. It likewise exhibited a coronoid origin, which in 
one case was separated by the median nerve from the condyloid head ; 
and in another case the largest part of the fleshy mass arose from the 
deep surface of a process from the biceps tendon. The former cases 
were probably instances of the coalition between the normal flexor and 
the deep radial flexor of Wood. (For the nature of the slip from the 
coronoid process, see the "Journal of Anatomy and Physiology," vol. ii. 
No. 1, p. 8). 

6. A very distinct example of the middle head of the gastrocnemius 
occurred in another subject similar to the one described in my former 
paper. 

7. The passage of the lesser pectoral over the eoracoid process I 
have referred to in a paper in the "Journal of Anatomy" for May, 
1867, and I have found, since that paper was written, out of 29 ex- 
tremities that its tendon passed over the eoracoid process in 12. Of 
these it was attached to the triangular ligament in five, pierced through 
it in the remaining seven, and was attached to the supra- spinatus 
tendon, to the capsular ligament, and the head of the humerus in the 
remainder. In that paper, I showed that the coraco-glenoid fasciculus 
of ligament first described by me in the " Proceedings of the Royal 
Irish Academy," vol. ix., pi. iv. fig. 1, a, was the representative of the 
prolonged tendon, and was absent in cases where the prolonged tendon 
existed. 

8. In the left hand of a thin old male subject, the indicial tendon of 
the flexor sublimis became suddenly fleshy opposite the metacarpo- 
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carpal articulation, and formed a belly two inches in length, which 
ended opposite the base of the first phalanx by again becoming 
tendinous. This seemed an attempt at the digastric arrangement which 
I have before described, and it has a very interesting point, namely — 
that it shows a step towards the degradation of the perforated muscle 
in the foot, as the modification in that region is merely the occurrence 
of this change to all the tendons, with a suppression of the leg portion. 

9. In the leg of one female subject, the extensor digitorum brevis 
sent a slip to the little toe, as well as to the four inner — an arrangement 
which I believe to be one of very rare occurrence. 

As a supplement to the catalogue of muscular anomalies just 
enumerated, we may naturally and with some interest consider the 
light which it sheds upon the vexed question of the serial homologies 
of the muscles in the different parts of the body, and we may consider 
these in two groups — 1 st, those of the limbs ; and secondly, those of the 
trunk. 

The serial homology of the muscles of the upper and lower 
extremities is a subject which primd facie appears much simpler than it 
really proves to be when studied in detail ; and I think a great deal of 
confusion has crept into the subject from trying to reason exclusively 
from the anatomical arrangements of one animal or class of animala. In 
no single animal, be it man or saurian, do we find the muscles typically 
arranged ; but the investigation of the myology of the limbs of 
individuals of different races teaches us that the muscles of each limb 
are built up after the model of a definite archetype ; but they teach us 
equally plainly that in no individual animal do we find the typical 
arrangement fully represented : both limbs show us modified muscles ; 
and the question resolves itself into these parts — what type muscles are 
there, and what representatives do we find of these types? This branch 
of Comparative Anatomy began its systematic existence in the writings 
of Ylcq d'Azyr, although it was foreshadowed by others before that 
time, and we may say of it truly, as he did, "Dans cette espece nouvelle 
d'anatomie comparee on observe comme dans l'anatomie compared 
ordinaire ces deux caracteres que la nature parait avoir imprimes a tout 
les etres, celui de la Constance danB le type et de la variete dans les 
modifications. Elle semble avoir forme ces differences especes et leurs 
parties correspondantes sur un meme plan qu'elle soit modifies a 
l'infini." We may, for the convenience of further consideration, divide 
the groups of muscles in every vertebrate extremity into the following 
series: first, those of the basal joint of the limb ; secondly, those of the 
shaft of the primal bone ; thirdly, those of the second, or ginglytnus 
joint j fourthly, those of the metacarpal series ; and fifthly, those of the 
digits. 

The comparative positions of the two limbs have been discussed 
frequently, and many anatomists have argued from their interpretations 
of bony arrangements as to the disposition of the muscles. Now, as the 
bones are in function to some extent subsidiary to the surrounding soft 
parts, we may find that a consideration both of the osseous and muscular 
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anatomy will give us the most accurate information upon the subject of 
these serial homologies. The theories of position which we have to ex- 
amine in the first place are five, first — that of Professor Owen ("Nature of 
Limbs," 1849), that the front of the arm represents the front of the thigh, 
the biceps cubiti representing the rectus femoris ; but this is open to 
the objection, that it homologates joints which have reverse actions, and 
is contrary to the disposition of the bony and muscular parts of the 
limb, although based upon some striking peculiarities in the limbs of Mar- 
supials as the upward prolongation of the fibula in the "Wombat, which is 
interpreted as a patella by Owen ; secondly, the theory of Maclise (Art. 
Skeleton, Todd's " Cyclopaedia," vol. iv., p. 852), that the lower end of 
the humerus has been twisted round, as indicated by the mu3culo-spiral 
groove, and hence the displacement of the parts of the limb below. This 
has been strongly defended by Martens (Nouvelle comparaison des mem- 
bres pelviens et thoraciques ("Memoiresde l'Academie des Sciences et 
Lettres, Montpellier,'' torn, iii., p. 4, 1857) ; but to it there are many ob- 
jections, that the bony fibres show no sign of such a twist ; that we have 
no embryonic evidence of torsion ; that the muscles present us with no 
appearances in favour of such a change ;* thirdly, we have the theory 
Vicq D'Azyr, that the left arm and the right leg correspond, an idea 
which we will revert to afterwards, and which is severely reviewed 
by Martens {loc. cit. p. 474) ; fourthly, we have the theory proposed by 
Mr. Huxley, in the Hunterian Lectures for 1864, that the bony points 
at the upper end of the primal limb bone resemble their alternates, that 
is, the greater trochanter femoris corresponds to the lesser tuberosity 
of the humerus, and vice versa, and that the supraspinatus is the 
homotype of the iliacus. These views he bases upon the structure of 
Ornithorhynchus, and the arrangement of the trochanters of Choloe- 
pus, Galeopithecus and Pteropus, and it is defended by Mr. Mivart 
in his very valuable monograph on the myology of Echidna hystrix 
(" Trans. Linn. Soc," vol. xxv., p. 396, et seq.); but although bearing 
with it the weight of great names, and very striking peculiarities of 
structure in these aberrant forms of Mammalia, I would venture to 
dissent from this very original and striking theory, and that upon the 
following grounds : first, it seems contrary to the anatomical structures 
of the great majority of animals, in which the correspondence between 
the greater trochanter and greater tuberosity is more than a mere 
fancied resemblance; secondly, because in three of the Chelonians 
which I have examined (selected because in them the basal bone of the 
two extremities so nearly correspond), the hawksbill turtle, Emys 
geographica, and Te&tudo grteca, the correspondences of arrangement, 
both in the bones and muscles of the two limbs, were not what might 
be expected in conformity with the theory — the greater trochanteric 

* It is particularly when it comes to deal with the soft parts that the fallacy of this 
theory appears, and the consideration that it requires the brachialis anticus to act as the 
representative of the cruraeus is enough to stamp it as not accordant with anatomical fact. 
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muscles were still represented by the typical greater tuberosity ones ; 
thirdly, because the muscle correspondences based upon this theory are 
by no means as striking as those to be ascertained by the acceptance of 
the fifth theory, which, with little modification, we will find to be the 
most suitable, and the one most clearly in accordance with the com- 
parisons about to be instituted. The theory I would wish to propose 
is this — the basal bone of the limb I believe, with Mr. Mivart, to be 
typically a columnar organ with muscles placed along its four sides ; 
this is modified by the projection and lamination of its angles, or by its 
occasional flattening into a flat surface, a change that is accomplished 
by the great elongation of the two edges and the flattening and obso- 
lescence of the others : thus the basal segment may present us with an 
outer and inner side, as we find in both limbs in man ; in the thoracic 
limb having its upper surface represented by the supraspinous fossa, and 
its outer by the infraspinous ; its lower by the axillary costa, and its 
inner by the subscapular fossa. In the pelvic member we find these 
surfaces represented — the upper by the portion of the ilium below the 
middle curved line, the external, by the space intervening between the 
middle line and the crest of the ilium; the inferior, by the anterior iliac 
margin, and the internal, by the iliac fossa. Thus'most of the muscular 
and bony points of the upper part of the limb I believe correspond in 
the manner pointed out by Professor Humphry ("Human Skeleton," p. 
599, and "On the Limbs of Vertebrate Animals"). The femur and 
humerus I believe correspond to the one type ; the greater and lesser 
trochanters to the greater and lesser tuberosities respectively ; and at the 
lower end, as the head of the fibula does not come in contact with the 
lower end of the femur, the capitulum humeri is not represented at 
all upon the latter bone ; and the two sides of the trochlea correspond 
to the two condyles of the femur. In this latter point there is a slight dif- 
ference in the theoretic arrangement which I would here propose from 
Dr. Humphry's comparison. When we compare the bones of the foreleg, 
we find that the fibula and tibia present us with some points of diver- 
gence from the forearm bones, or radius and ulna. Comparing the bones 
at the upper ginglymus articulation, we find that the tibial element in 
the one case taken with the patella represents the ulnar element in the 
upper limb taken in common with the olecranon ; and the fibular head 
is the representative of the upper extremity of the radius, its articular sur- 
face diminished because its action is lost, audits tubercle elongated, be- 
cause required for the insertion of the outer flexor ; but when we compare 
the terminal segments of the limbs, we find that to homologate properly 
the hand and the foot, we require to rotate the segment, so that the thumb 
orpolliceal edge of the hand and the halluceal edge of the foot will both 
point forwards. Now, in doing this, it will be noticed that the radius 
will be brought forward, taking the place in the upper limb which is 
occupied by the tibia in the lower. If we examine these bones as they 
are placed in the foreleg of the elephant, we will there see that to 
homologate the fore and hind foot, a permanent state of crossing or 
pronation is required, and thus we can explain the apparent discrepancy 
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between the upper and lower ends of the individual leg bones, by sup- 
posing that they have undergone a change of position and of continuity — 
the upper end of the radius and the lower end of the ulna correspond to 
the fibula, while the remaining segments represent the tibia. This 
opinion was first broached by Cruveilhier (" Anat. Descrip.," t. i., p. 315), 
and I believe, when we come to examine the soft parts, we will find these 
correspondences to be indicated with precision and clearness. 

It may assist in the subsequent homologation of the muscles if we 
place in a tabular form the bony correspondences of the -limbs in 
man ; but it must be recollected that these points are not representative 
one of another, hut that both the upper and lower limb bones are repre- 
sentatives of these parts in a typical limb : — 



Basal Bone, Upper. 

Subscapular fossa 
Dorsal costa acapnias. 

Axillary costa. 
Inferior angle. 
Tricipital spine. 
Glenoid cavity. 
Supraspinous fossa. 
Infraspinous fossa. 
Superior angle. 
Coracoidean notch. 
Spine for conoid ligament. 
Coracoid process. 
Coracoid apex. 
Spine of scapula. 
Coraco-acromial ligament. 



Iliac fossa. 

Crest of the ilium. 

Anterior edge of ilium. 

Anterior superior spine. 

Anterior inferior spine. 

Acetabulum. 

Space below middle dorsal line. 

Space above middle dorsal line. 

Posterior superior spine. 

Sacrosciatic notch. 

Spine of ischium. 

Tuber ischii. 

Ascending ramus of ischium. 

Middle curved line. 

Rudimentary pubis ? 



Of the position of the clavicle I say nothing ; it is not of very great 
importance to our present object to determine its exact nature. 



Humerus.— Upper Primal Bone. 

Head and Neck. 
Greater tuberosity. 
Lesser tuberosity. 
Coracobrachial line. 
Intermuscular ridges — separated. 
Dorsal surface. 
Nutritious foramen. 
External lip of trochlea. 
Inner lip of trochlea. 
External condyle. 
Inner condyle. 
Capitulum. 



Femur. — Lower. 

Head and Neck. 

Greater tuberosity. 

Lesser tuberosity. 

Linea aspera centre. 

Edges of linea aspera interval contracted. 

Extensor, or front surface. 

Nutritions foramen. 

Outer condyle. 

Inner condyle. 

The flattened side of outer condyle. 

The flattened side of inner condyle. 

Obsolete. 



SECOND SERIES OF LIMB RONES. 

Radius and Ulna, and Carpus. Tibia and Fibula, and Tarsus. 



Olecranon. 
Coronoid process. 
Greater sigmoid cavity. 
Lesser sigmoid cavity. 
Posterior margin of ulna. 



Patella. 

Posterior lip of inner condyle of tibia. 

Articular surface of tibia. 

Tibio-fibnlar facet. 

Crest of tibia. 
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Inner surface of ulna. 

Outer surface of ulna. 

Styloid process. 

Tubercle of radius. 

Head of radius. 

Back of radius. 

Front of radius. 

Styloid process of radius. 

Two' facets on inferior end of radius. 

Scaphoid bone. 

Semilunar bone. 

Cuneiform. 

Pisiform. 

Trapezium. 

Trapezoid. 

Os magnum body. 

Os magnum head. 

Unciform. 

Pollex. 

Little finger. 



Inner side of tibia. 

Outer anterior side of tibia. 

External malleolus. 

Styloid process of fibula. 

Head of fibula. 

Inner surface of fibula. 

Posterior surface of fibula. 

Internal malleolus. 

Facets on lower part of tibia. 

Scaphoid. 

Astragalus. 

Os calcis. 

Sesamoid, in peroneus longus. 

Ento-cuneiform . 

Meso-cuneiform. 

Ecto-cuneiform. 

Head of astragalus. 

Cuboid. 

Hallux. 

Little toe. 



It has been objected by Martens that the union of two long bones is 
contrary to the laws of coalescence ; but it may be readily explained 
by the shifting of the lower epiphysis from the one bone to the other. 

Having premised these considerations, I would suggest that the 
muscular comparisons are to be made as follows : — The basal joint of 
each limb is invested with a muscular external covering, usually rough 
and fasciculated, represented by the gluteus maximus, in part, in the 
lower limb, and by the deltoid and the dorsal portion of the trapezius 
in the upper limb. The coccygeal portion and sacral origin of the first 
truly represent the trapezius ; but, as the intervenient ridge is not 
developed in the lower extremity, the origin is shifted in man to a 
considerable degree. The points of insertion of this muscle in both 
limbs closely correspond, and as it is a homotype generally admitted, 
we need not make any further remark regarding it. 

Beneath this lie several muscles — one immediately in contact, which 
is inserted usually into the outer part of the greater tuberosity 
(trochanter), and whose fascial investment has a tolerably constant 
relation to the first-named ; this muscle typically is attached to the 
outer portion of the columnar basal bone, and in the upper limb is 
named infraspinatus, in the lower is meso-gluteus. These muscles 
exhibit in man a striking resemblance in the arrangement of their 
fibres, and both exhibit a tendon between two planes of muscle fibres. 
As the margin representative of the spine of the scapula is completely 
obsolete in the pelvic representatives, the muscles separated thereby 
encroach on each other in the lower limb of man remarkably, so that 
the third muscle actually extends below the level of the second. This 
constitutes the supraspinatus, or upper marginal muscle, and in the 
lower limb the gluteus minimus, or endogluteus, the alteration be- 
tween the representatives of these types in human anatomy arising 
from the fact — first, of the absence of the shelf or partition in the lower 
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limb, and secondly, from the alteration of the axis of action, on account 
of the greater elevation of the basal bone in comparison with its 
thoracic representative. Along the inferior margin of the basal bone 
lies the fourth muscle of this series, represented in the lower limb by the 
scansorius or gluteus quartus, and in the other extremity by the teres 
minor. These muscles agree, first, in their insertion point being 
typically low upon the great tuberosity ; secondly, by their relation 
being so close to the last-mentioned pair of muscles, a third of which 
it forms. Its human relationship long led me to entertain the mistaken 
idea that the meso-gluteus was of the same type as the supraspinatus, 
and the endogluteus represented the infraspinatus ; but I believe the ba- 
lance of evidence is in favour of the arrangement as above given. One 
thing seems clear, that the representation of the upper limb pair is 
to be looked for in these two muscles of the gluteal series. A 
second marginal muscle occurs on the inner edge of this lower 
border, the iliocapsular of the lower limb, or the subscapulo hu- 
meral of the upper, neither being constant muscles in man, al- 
though of regular occurrence in many animals. The last of the 
basal muscles on the inner surface of the typical hone is the subsca- 
pularis of the upper, or the iliacus of the lower limb, and that they 
correspond may be assumed for the following reasons : — both are com- 
posed of fine muscular fibres; both are inserted into the smaller 
tuberosity or trochanter ; both pass close to the capsular ligament of 
the basal joint — indeed often having the subjacent bursa (which exists 
under each tendon) communicating with the cavity of the joint ; both 
have the main artery of the limb in contact with them ; both occupy 
nearly the entire of a surface of the basal bone, which surface is on the 
visceral aspect of that limb. Certainly in some animals the iliac 
attachment seems to be very much everted. In the opossum I have 
found it so, and in the Ornithorhynchus and Echidna Professor 
Huxley and Mr. Mivart have been led to assign a different position 
to it from this very fact ; but putting against these few cases, first, 
the instances in which the origin of the subscapularis is marginal, as 
in the Testitdo graca, and Hawksbill, and secondly, the arrangement 
of the iliacus in the vast majority of animals, I think we are entitled 
to consider that the subscapularis and iliacus are the representatives of 
the inner marginal muscle of the columnar basal bone. 

To the ischiatic side of the basal bone lie a third or rotator group, 
very irregularly represented in the two extremities. The chief elements 
of this series are the pectoralis minor in the upper extremity, and the 
obturator muscles in the lower : the obturator internus is most 
probably represented by the pectoralis minor, as I have tried to show 
("Journal of Anatomy," vol. i., p. 317), and as illustrated by the pectorals 
of the ostrich, in which the component bones of the scapular shoulder- 
girdle are converted into a single os innominatum. The insertion of this 
muscle into the coracoid process is but a stopping short of the obturator 
at the lesser ischiatic notch ; and there is usually, as I have elsewhere 
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shown, a creseentic deficiency in the triangular coraco-acromial liga- 
ment corresponding with it, and a continuing, though usually uncon- 
nected band, the coraco-glenoid ligament. The gemelli are mere extra- 
pelvic slips of the obturator, and have no representatives in the upper 
limb. The obturator externus of man, I think, we may regard as the 
homotype of the subclavius — that muscle is invested, with a fascia which 
forms a ligamentous band stretching out to the humerus, as the pubo- 
femoral accessory ligament is related to the obturator externus, and the 
muscle is in the upper limb often continued into the coracoid process, 
either directly or by means of fibres of the trapezoid ligament, or 
through slips, like the eoraco-clavicular of "Wood. 

The pyriformis muscle of the lower limb has no distinct upper limb 
homotype in man ; but in other animals a distinct and corresponding 
muscle is met with either in the form of the masto-humeralis of 
Cetaceans — a muscle which in those animals that possess a clavicle is 
modified into a levator claviculse, or trachelo-acromial of Cuvier (- Omo 
atlanticus of Haughton), as such nearly constant in Quadrumana, and 
often met with in man ; the last, or quadratus femoris type, found in 
the lower extremity, is likewise obsolete in the group of the shoulder 
girdle muscles of man, but it is possibly represented by the epicoraeo- 
humeral muscle described and figured by Mr. Mivart in Echidna 
hystrix ? Blainville suggests that it may be represented by latissimus 
dorsi. 

We may thus arrange in tabular form the upper and lower limb 
equivalents of the typical muscles of the extremity, and we will find 
the correspondence to be as follows : — 

Glutsus maximus, = Deltoid and part of trapezius. 

Glutseus meilius, = Infraspinatus. 

Glutajus minimus, = Supiasphiatus. 

Pyriformis, = Trachelo-acromial, or masto-humeralis. 

Obturator interims and two gemelli, .... = Pectoralis minor. 

Obturator externus, = Subclavius. 

Quadratus femoris, = Epicoraco-humeralis of Echidna r 

lliacus internus, = Subscapular^. 

Scansorius, = Teres minor. 

Iliocapsular, = Subscapulo-humeral. 

Tensor vagirwe femoris, = Teres major. 

The teres major of the upper limb having its function in the human 
hinder limb performed by the glutseus medius, is detached from the 
bone and united to the deep surface of the fascia under the name of 
tensor vaginse femorie; the two resemble each other in course, and in 
general relation to the great extensor set of muscles. The tensor appears 
to go to the outer instead of the inner edge of this series — first, on 
account of its altered function ; and secondly, because of the obsoles- 
cence of the ridge for its reception. The tensor vaginse is attached to 
the femur in the ai, according to Meckel, and to the patella in the seal ; 
and the teres major I have seen sending a slip into the triceps, which 
would only require to transfer its attachment to the fascia, which in 
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this situation is so thin that it needs no special muscular tensor, and we 
would have the condition of this muscle similar in both limbs. 

From the ischiatic segment of the basal bone in each limb we have 
another series of muscles, the adductors — muscles truly femoral in man, 
but degraded to the tibia in the seal, forming an illustration of a 
principle commonly to be noticed in anatomy, that when a muscle loses 
its special individuality of action, its insertion becomes degraded, or 
extended to more than one bone or segment of the extremity. This 
group is represented usually by five elements, well developed in the 
lower limb of man, these are : one, basio-tibial, the gracilis, represented 
in the upper limb of man by the chondro-epitrochlearis, a slip from the 
cartilage of the seventh or eighth rib to the inner condyle of the 
humerus, and inner intermuscular septum : the second element, or the 
great adductor portion, extends from the tuber ischii (coracoid process) 
to the primal limb bone, and is represented in the thigh by the adductor 
magnus — in the arm, by the portion of the coraco-brachialis overlying 
the musculo-cutaneous nerve. These parts agree, first, because they 
are inserted the nearest to the flexor aspect of the limb, and in contact 
with the flexor muscle ; secondly, because this portion of the coraco- 
brachialis extends the farthest down the limb — I have seen it extend- 
ing as far as the epitrochlea ; thirdly, because it is most closely in 
connexion with the main artery of the limb as a deep relation, as is 
the adductor magnus to the femoral. The third portion of the adductor 
mass, or pectineus, is a muscle whose fore limb representative is very 
difficult of determination, its typical origin we find to be from the 
pubis, and its insertion the ridge below the lesser tuberosity. Now, 
in this position precisely we find the small muscle described by Mr. 
"Wood as the coraco-capsular — considered by him as a representative of 
the adductor brevis ; but the reasons which lead me to associate it with 
the pectineus as a representative of the same type are the following : 
first, because its origin is the point the nearest possible to the sup- 
pressed pubis ; secondly, its insertion is exactly typical, viz., to the 
ridge below the lesser tuberosity ; thirdly, its relationship to the inner 
rotator, or subscapularis, which is exactly that of the pectineus and 
iliacus : in all these respects the coraco-capsular seems a very clear 
homotype of the pectineus, and it leaves the coraco-brachialis proprius 
to act as the representative of the remaining part of the true adductor 
mass, which in many animals is condensed into one muscle. The subner- 
vous portion I have found divided into two parts on several occasions — 
one attached to a tendinous sling figured by Henle, immediately behind 
the nerve, and a third more posterior, which I have found perfectly 
separate and close to the inner head of the triceps ; these are the re- 
presentative of the same type as the adductor brevis ; the adductor lon- 
gus is represented by the great pectoral muscle. 

The muscles of the mesial joints are much more definite and easily 
understood ; they are arranged into two groups, an extensor and a flexor 
series ; the former are sometimes conjoined into one mass as in the 
human arm, but sometimes exhibit four or five individual parts per- 
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fectly separate ; there is usually in the lower extremity an aberrant super- 
ficial portion lying obliquely over the rest of the mass — the sartorius, 
which in the upper limb is represented by a superficial portion (dorsi 
epitrochlearis) lying over the triceps. This muscle in the lower 
extremity is usually attached to the anterior superior spine of the ilium, 
and passes to the inner side of the head of the tibia ; or as in the seal, to 
the inner side of the patella, or into the fascia of the inner side of the 
thigh for two-thirds of its length, as in the crocodile (Haughton, "Pro- 
ceedings of the Royal Irish Academy," 1865, p. 50) ; in some animals, 
as the Hyrax, it is absent in the upper limb. This muscle is repre- 
sented by the dorsi-olecranal (usually called dorsi epitrochlear ) slip of 
monkeys — found in the hare, rabbit, guinea-pig, and agouti, and many 
other animals ; by a scapulo-fascial muscle in the pig, which 1 have 
described before ("Proceedings of the Eoyal Irish Academy," April, 
1866), and which exists in the horse, and as a second latissimus dorsi 
in Echidna. Beneath this, the second portion of the great extensor mass 
is to be found, the rectus, represented in the upper limb by the long head 
of the triceps, whose origin is from the basal bone in the neighbourhood 
of the capsular ligament of the shoulder or hip, and often in both limbs 
attached to the capsule itself. The insertion of this mass is central 
and usually regular ; occasionally, as in the hinder limb of the ostrich, 
varied by an extension into some lower muscle : the origin of this 
muscle is marginal, but always inclined to the outer side, hence it is be- 
neath the infraspinatus and teres minor above, and beneath the scansorius 
and gluteus medius below : this covers over the deeper portions of the 
muscle, a mesial, an outer and an inner, the former pair represented in 
man by the outer head of the triceps in the arm, and by the cruraeus 
and the vastus internus in the lower limb. The latter is of the same 
type as the inner head of the triceps above, and the vastus internus 
below ; there is usually a small bundle of muscular fibres beneath the 
middle segment, inserted into the synovial membrane, the subcruraeus 
of the lower limb, and the subanconeus of the upper : the latter is by 
no means so constant as the former. The resemblances of these need 
no remark. 

The flexor group of muscles consists usually of four elements, 
sometimes of five ; these most usually are the two heads of the biceps, 
and the two inner hamstrings in the lower limb, and the brachialis 
anticus and biceps in the upper. Now, contrasting these, so as to find 
their individual correspondences, we see that the shorter head of the 
biceps femoris is the obvious representative of the occasional humeral 
head of the biceps flexor cubiti. The coracoid origin beside this is the 
probable homotype of the long head of the biceps, with which it agrees 
in several respects — first, as its origin is from the ischiatic element of 
the basal bone ; second, because its fibres are connected with the former 
element when it exists in the upper limb, although, indeed, in the thigh 
this union is by no means a necessary arrangement ; for the femoral 
head is inserted into the semi-tendinosus in the ostrich, and into the 
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semimembranosus in the rhea and emu (Haughton, "Proceedings of 
the Royal Irish Academy," 1866, p. 95), showing that this is a separate 
element ; thirdly, in the Marsupials the biceps cubiti flexor is divided 
completely ,and the coracoidean head is always radial in its insertion ; 
similarly in the crocodile, the only head of the biceps is a coracoid one, 
and its insertion is as usual radial, and in Echidna the insertion is 
radial and ulnar, as in the pig. These different reasons lead us to 
believe that the short head of the arm biceps is the representative of 
the long head of the biceps flexor cruris ; besides, in the cases noted in 
my former paper, in which the biceps cubiti could be severed into two 
parts, the coracoid portion was always prolonged into the radial tendon. 
We thus have to homologate the semimembranosus and semitendinosus 
with the glenoidal head of the biceps and the brachialis anticus ; and 
here we find some difficulties to be explained, which can best be done by 
the hypothesis, that the type represented by the long head of the biceps 
humeri in the upper limb corresponds to the tendon of origin of the 
semimembranosus, and to the insertion of the semitendinosus. This may 
seem fanciful, but it is indicated by three circumstances — firstly, the 
origin of the semimembranosus is tendinous and elongate, like the long 
head of the biceps ; it is also the nearest to the articulation of any of 
these hamstrings, and the most external; secondly, the insertion of the 
semitendinosus and that of the biceps in part resemble each other in 
being often fascial, and in being truly ulnar in many cases, especially 
where there is but a single glenoidal origin for the muscle. Thus the gui- 
nea-pig, porcupine, beaver, rabbit, and agouti, have only an ulnar inser- 
tion ; thirdly, that in the semitendinosus we always find a tendinous 
intersection, the cicatrix of the union of the two segments, to which 
my attention was directed by Dr. Bennett, but which is well known by 
practical anatomists. The presence of this band of tendon is inexplicable 
upon any other hypothesis, and this supplies all the conditions necessary 
for its production. "We have no sign of the second junction, viz., the 
union of the two other parts of the dissevered muscles in the semimem- 
branosus, for that corresponds to the junction of the tendon with the 
fleshy portion of the muscles. In my former paper I stated my belief 
that the short head of the biceps represented the semimembranosus, 
but that view I withdraw, and deem inadmissible ; and the glenoidal 
portion of the tendon of this type we have represented in the lower 
limb by the ligamentum teres coxae. The last element of the flexor 
group, the belly of the semimembranosus, to which we should superadd 
the origin of semitendinosus, has its representative in the brachialis 
anticus, which is known by its close relationship to the adductor mass 
(coraco-brachialis), by its coracoid (tibial insertion), and its being 
placed usually on a plane internal to and deeper than the other ham- 
strings or flexors. 

The muscles clothing the second series of bones of the typical limb 
we find arranged in three groups : those specially devoted to the move- 
ments of the individual bones, the one upon the other, constituting the 
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first of these classes, including the supinators and the pronators ; the 
muscles attached to the metacarpal hones constitute the second class, 
and the muscles set apart for the motions of the phalanges constitute 
the third. 

Of these three groups, the second presents us with the principal 
varieties, both in the way of anomalies and in individual variations, 
throughout the orders of the vertebrate sub-kingdom ; it constitutes a 
most remarkable class ; it seems as if typically there had been five pair 
of muscles developed — a flexor and extensor for each metacarpal bone. 
Thus we find the first bone extended in the foot by the tibialis anticus, 
flexed by the tibialis posticus ; in the hand an aberrant muscle, extensor 
carpi radialis accessorius, is developed occasionally in place of the 
former, and sometimes a few tendinous fibres of the flexor carpi radialis 
occur in the room of the latter. The anomalous muscle mentioned 
above was described by Mr. "Wood, and my friend and colleague, Mr. 
Richardson has communicated to me a description of an instance of it 
which occurred in his dissections. For the second metacarpal bone we 
have a flexor in the ordinary flexor carpi radialis, and an extensor in the 
extensor carpi radialis longior ; the foot has the first of these represented 
by the tibialis secundi of the hare (named so by Mr. Huxley), and the 
second probably by the second tibialis anticus described by Mr. Mivart 
in the echidna (" Tr. Linn. Soc." vol. xxv., p. 392), or the tibialis 
anticus of the agouti (" Proceedings of the Zoological Society," 1866, 
p. 411), although in the former animal the tendon is inserted into the 
hallux. The third metacarpal has an extensor — the extensor carpi 
radialis brevior ; and as a flexor it has the flexor tertii metacarpi of 
Wood, or flexor carpi radialis profundus ; these have no ordinary re- 
presentatives in the foot. The fourth metacarpal and its correspond- 
ing metatarsal have no separate muscles attached to them, as in the con- 
solidated state of the foot there could be no use for them as specialized 
muscles. Of the flexor quarti metatarsi we have the trace in the slip 
of the peroneus longus, so frequently connected to the base of the fourth 
metatarsal bone. In the hand a slip of the flexor carpi ulnaris is some- 
times attached to the base of the fourth metatarsal, or a fibrous band 
from the pisiform is attached to that bone ; the muscles of the fifth 
metatarsal bone are easily recognized ; the peroneus longus is evidently, 
as Meckel has stated, of the same type as the flexor carpi ulnaris. Its 
course and its sesamoid bone (representing the pisiform), and the 
transverse palmar course of the tendinous slips of the latter, in the 
TTrsus aretos and sloth ; the peroneus brevis is the obvious representa- 
tive of the extensor carpi ulnaris, even though in hyrax, Messrs. 
Murie and Mivart found them going, the longus in front of the 
malleolus, and the brevis behind it. This is but an accidental change 
in position. 

Having thus homologated the metacarpal flexors and extensors, it 
may be interesting to reduce our results to a tabular form at this 
stage : — 
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Hand. 



Flexor of first metacarpal (-tarsal) Obsolete, Tibialis posticus. 

Extensor of first „ Extensor carpi radialis Tibialis amicus. 

accessorius, 

Flexor of second „ Flexor carpi radialis. Tibialis seeundi (Huxley). 

Extensor of second „ Extensor carpi radialis Tibialis anticus of Agonti. 

longior. Tibialis anticus secundus of Echidna. 

Flexor of third „ Flexor carpi radialis Obsolete ; sometimes a slip of peroneus longus. 

brevis (Wood). 

Extensor of third „ Extensor carpi radialis Obsolete. 

brevis. 

Flexor of fourth „ Slip of flexor carpi Peroneus longns, slip of. 

uinaris. 
Extensor of fourth „ Obsolete. 

Flexor of fifth „ Flexor carpi uinaris, Peroneus longus. 

Extensor of fifth „ Extensor carpi uinaris, Peroneus brevis. 

and its continued slip, ,» Uinaris guinti, PeroneusqmnH. 

The muscles in italics are either common anomalies in man, or 
muscles in lower animals. 

The second class of muscles which we have to consider are the 
pronator and supinator series — a group specially developed in those 
cases in which the forearm bones rotate the one upon the other : of 
these we find typically two long and four short muscles in each limb. 
The first of these is the supinator longus type, represented in the lower 
limb by the outer head of the gastrocnemius, which resembles the 
former in being attached to the ridge above the outer condyle of the 
femur, and in constituting the outer lip of the popliteal space, the 
homotype of the anticubital fossa. The second or condyloid origin of 
the pronator teres corresponds with the last-named, and is represented 
in the lower extremity by the inner head of the gastrocnemius : both 
these muscles have lost their typical insertion in the lower limb, as 
there is no independent motion of the one bone upon the other. There 
are four shorter transverse, or nearly transverse muscles, which should 
act typically — the two anterior as pronators, the two posterior as 
supinators ; of these, the upper anterior one is the slip so peculiarly 
human, the coronoid origin of the pronator radii teres, whose nature I 
have explained in the " Journal of Anatomy," N. S., vol. i., p. 8, and 
this has its dorsal antithetic in the supinator brevis — a muscle whose 
course is the direct counterpart of the former on the dorsal aspect. 
These two are represented in a modified form in the lower limb of man, 
the first as the tibial origin of solaeus (he. cit. supra, p. 8), and the 
second as the popliteus. Among the many resemblances between the 
supinator brevis and popliteus, I may here state that, as in the tendon of 
the latter a sesamoid cartilage has been described as a rare occurrence 
in man, although a typical condition in other animals ; even so, in 
the origin of the former a distinct sesamoid bone existed in the 
extremity of one subject which I have dissected. The second pair 
of transverse muscles we find represented anteriorly by the prona- 
tor quadratus, which finds its homotype in the peroneo-calcanean 
muscle above described : the dorsal antithesis of this muscle is usually 
the subject of the same variety of modification as is always presented by 
the last-named — that is, its tendon is continued to seek a metacarpal 
site of insertion, and in the forearm, being specialized to perform a 
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supplemental function, namely, the extension of the metacarpal bone of 
the thumb, it is modified into the extensor ossis metacarpi pollieis. 
We may thus tabulate the muscles of this group : — 

Supinator longus, External head of gastrocnemius. 

Pronator teres condyloid, Internal head of gastrocnemius. 

Pronator quadratns Peroneo-calcanean. 

Pronator teres coronoid, Tibial head of soleua. 

Supinator breris, Popliteus. 

Extensor ossis metacarpi pollieis, Extensor ossis metatarsi hallucis. 

The insertion of the last-named is one of the most variable points in 
human anatomy, a very good evidence that it is not a typical attach- 
ment. 

The third, or finger- supplying muscles are very complex in character, 
but may easily be reduced into certain typical series. Firstly, to this 
class I would refer a set of fascial muscles, represented in the arm by 
palmaris longus brevis and accessorius. To the first of these types we 
refer the plantaris of the lower limb, because, although even in the 
human embryo the tendon has no connexion with the plantar fascia, 
yet in many of the lower animals its fascial connexion is distinct and 
decided. It is no argument against the correspondence of these muscles 
that in the arm its attachment is to the inner condyle, and in the leg of 
the outer, for the attachment is one of convenience of action and not of 
type ; for there is no actual inner condyle to the femur similar to the 
process so named in the humerus, and the muscles which are regular 
in the latter are errant in the former, none but the pronator preserving 
even a shadow of its typical place. The second muscle, or the palmaris 
accessorius, a protean muscle in the arm typical in being on the hypo- 
thenar side of the proper palmaris, and being connected most commonly 
to some of the short flexor muscles of the hand, is represented in the 
lower limb by the flexor accessorius of Wood and Turner springing from 
the deep tibial fascia, and inserted into the musculus accessorius of 
flexor tendons (Wood on Anomalies, "Proceedings of the Eoyal 
Society," vol. xiii., p. 302. Turner on Variability in Human Struc- 
tures, "Transactions of the Royal Society, Edinburgh," vol. xxiv., 
p. 184). There is another muscle on the back of the ankle, de- 
scribed by Gantzer, Hyrtl, and others, and attached to the deep layer 
of the annular ligament or to the calcaneum directly, and springing 
from the popliteal fascia, from the linea poplitea or tibial fascia. It is 
possible that this, the tensor fasciae plantaris of Wood may be another 
form of the same type not at all improbable, considering the variations 
which it exhibits in the forelimb. The third of the fascial group, or 
palmaris brevis, is a true hand muscle, and will be considered as such. 
Of these, I know of no true antitheses, as the dorsal aponeuroses both 
in pes and manus are weak, and do not require special tensors. 

The second of the digital group of muscles consists of a flexor and 
extensor series for the second phalanges of each finger. These in the 
forearm are represented by the flexor sublimis digitorum, and the 
extensor communis digitorum. In the leg they are typified by the flexor 
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digitorum brevis pedis and extensor digitorum longus. The first of 
these muscles in the upper limb has a condyloid origin, which in the 
lower limb is obsolete, as the condyle itself is diminished; it has a 
second or radial origin above the flexor pollicis muscle which is altered 
in its connexion, and appears in the leg as the external head of the 
solseus. These parts being altered, and the power of the muscle being 
much diminished, it is contracted into a foot muscle, and the same 
change has occurred to all its tendons, which I have described above as 
occurring to the indicial one of its hand representative, and they all are 
made by the suppression of the upper part to assume a tarsal origin, 
the insertion and its mode of perforation remaining constant The 
extensor muscles of the hand and foot are the undoubted exponents, the 
one of the other ; and as the pollex has a series of differentiated actions, 
we have its extensor separated from the rest of the mass, as the extensor 
primi internodii pollicis, and thrown back a step. There is no flexor 
of this series for the pollex. Similarly, we have an extensor for the 
hallux, the extensor primi internodii rarely developed, and retrograde 
one step in insertion from non-development of the second phalanx, and 
no proper second flexor of this group in man. 

The third series of digital muscles are the flexors and extensors of 
the third phalanx of each finger and toe. We find these represented 
by the flexor profundus perforans manus and flexor pollicis above, and 
the flexor digitorum longus perforans pedis and flexor hallucis below. 
Now, in comparing these muscles in the lower limb, it will be seen that 
the muscles cross each other, the flexor hallucis taking a fibular (ulnar) 
origin, and passing outwards, while the flexor digitorum arises on the 
tibial (radial) side, and passes inwards. Now, no crossing takes place 
in the upper limb, but we find it in the lower limb, as an index of the 
change which has taken place in the bones of the extremity; and as 
these muscles are but the differentiated portions of one layer, it is not 
surprising that constant unions are taking place between their tendons 
at the point of crossing. This seems a more natural explanation, con- 
sidering the position of the limb bones, than the idea that the flexors had 
exchanged tendons, and what should be the flexor pollicis muscle sup- 
plied the other toes, and vice versa — a theory which cannot be sustained 
on teleological or embryological grounds. All these muscles seek 
insertion into the last phalanx ; their corresponding extensors are but 
poorly developed. We have certainly the extensor secundi internodii 
pollicis, the rudiment of the muscle for this finger, and the extensor 
proprius pollicis, the fully developed muscle for the great toe; we 
have the extensor indicis of man as the second extensor unrepresented 
in the foot ; the extensor medii digiti manus likewise unrepresented in 
the foot ; the extensor quarti digiti either an offshoot from the extensor 
minimi digiti, as in monkeys, or as a deep forearm muscle, but still 
typical in its insertion, and represented in the foot as peroneus quarti 
metatarsi ; and lastly, we have the extensor minimi digiti typified in 
the leg by the peroneus tertius, whose insertion is thrown back several 
degrees. Recession of this kind, however, is to be noticed in many of 
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the leg muscles — for instance, the tibialis posticus, which is deprived of 
its metatarsal insertion, and sometimes even tibialis anticus is similarly 
circumstanced ; likewise the interossei pedis are usually attached to the 
first phalanx of each toe, while those of the hand are attached to the 
second and third. The second set of extensors is well developed in 
some animals, as I have described a few pages before in connexion with 
the muscles of the other. The fourth set of digital muscles belong, not 
to the forearm, but to the hand, and constitute a short group of flexors or 
extensors. The examples of this series are met with under the names 
of extensor digitorum brevis pedis, which sends differentiated slips to 
the hallux and three or (as in the case above) four toes. This is repre- 
sented in the hand by extensor digitorum brevis manus, described above. 
Of the flexors in this group we have the types very much altered, on 
account of the variety of work which they are required to do : the 
superficial head of the short flexor of the thumb take its place as the 
first of these ; but as the functions of the others as flexors are more 
efficiently executed by the other before-mentioned muscles, the use of 
these muscles is altered, and there is even in the human subject, even 
a correct gradation of these variations. If we take the first muscle of 
this type we will find that the extensor brevis digitorum pedis, acting 
at an angle with its long extensor co-operator, is inserted into its ten- 
dons at an acute angle. Secondly, the extensor brevis manus, when 
present, is usually inserted fleshy and not tendinous into the long exten- 
sor tendons. Thirdly, the representative of the same muscle on the flexor 
aspect of the foot is inserted into the tendons of the flexors, but nearer 
to the ankle, so as to correct their obliquity, and thus the short extensor 
of the second, third and fourth toes becomes the musculus accessorius 
pedis. In the hand such a correction is not wanted usually ; but in 
some animals, as Hyrax, it is found assisting and regulating the action 
of the flexors (Messrs. Murie &Mivart, " Proceedings of the Zoological 
Society, 1865, p. 345). This muscle arises in these animals from a 
cartilaginous disc in the palmar fascia ; but as many animals have, as 
in man, the flexor tendons running straight, and neither needing an 
accessory or a corrective, the insertion of the muscle is, by a slight 
gradation, shifted to the deeper aspect, and then to the superficial 
aspect of the palmar fascia, and the muscle still retaining its bony origin 
from the pisiform, appears as in the agouti; but losing this last relic of 
bony origin ; we find it in the hand of man as a few scattered superficial 
fibres passing from the hypothenar eminence to the edge of the palmar 
fascia under the name of palmaris brevis. 

Of the true hand muscles we find likewise there are several types : the 
lumbricales are perhaps differentiated accessory slips of the long flexor. 
The metacarpals have each got a pair of palmar and a pair of dorsal 
muscles along their sides, the interossei ; the former as flexors and late- 
ralizers, the latter as extensors and lateralizers. As the two lateral fin- 
gers have specialized actions, these muscles are modified for them, but 
the typical forms are the same. "We can express these modifications most 
clearly in the form of a table, thus : — 
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First finger, 

or 

Pollex. 



Second fiuger, 

or 

Index. 



1. Dorsal radial, opponens pollicis. 

2. Palmar ulnar, interosseus primus volaris of Henle. 

3. Palmar radial, abductor pollicis. 

4. Dorsal ulnar, polliceal head of first dorsal interosseous. 

( 1. Palmar radial, modified into deep head of flexor brevis pollicis by its 
| insertion being shifted to the sesamoid bone. 

i, 2. Palmar ulnar, first palmar. 
| 3. Dorsal radial, indicial head of first dorsal. 
1^4. Dorsal ulnar, indicial head of second dorsal. 



Third 



Melius, 



finger, f \ pai^^uir' } conjoined to form adductor pollicis. 

' r . I 3. Dorsal radial, medial head of second dorsal. 

""is. j .... , , 

"ger, J 



Fourth fii 



Annularis. 



Fifth finger, 
or 
Little. 



(_4. Dorsal ulnar, medial head of third dorsal. 

1. Palmar radial, second palmar. 

2. Palmar ulnar, flexor brevis minimi digiti, modified by being united 
to first phalanx of little. 

| 3. Dorsal radial, annular origin of third dorsal. 
^ 4. Dorsal ulnar, annular origin of fourth dorsal. 

f 1. Palmar ulnar, opponens minimi digiti. 
' 2. Palmar radial, third palmar. 

Dorsal radial, ulnar head of fourth dorsal. 

Dorsal ulnar, abductor minimi digiti. 



t 



Thus we see that the scheme of interpretation exactly succeeds in 
referring to their proper types the complex muscles of the hand ; when 
we apply to the foot, we find it equally successful, and we find the re- 
sults to be as follows: — 

Hallux, Dorsal tibial, abductor pollici3, second head, or internal. 

Dorsal fibular, second head of first dorsal interosseous. 

" Plantar tibial, first or calcanean head of abductor pollicis. 

" Plantar fibular, flexor brevis pollicis. 

Second toe, Dorsal tibial, first dorsal interosseous. 

„ .... Dorsal fibular, second „ „ 

.... Plantar tibial, opponens or adductor pollicis, separated from second, and 
inserted into first. 
Plantar fibular, first slip of transversus pedis. 
Third toe, .... Dorsal tibial, second head of second dorsal interosseous. 
„ .... Dorsal fibular, third dorsal interosseous. 

„ .... Plantar tibial, first plantar interosseous. 

.... Plantar fibular, second slip of transversus pedis. 
Fourth toe, .... Dorsal tibial, second head of third dorsal interosseous. 
„ .... Dorsal fibular, fourth dorsal interosseous. 

.... Plantar tibial, second plantar interosseous. 
" .... Plantar fibular, third slip of transversus pedis. 

Fifth'toe, .... Dorsal tibial, second head of fourth dorsal interosseous. 
„ .... Dorsal fibular, abductor minimi digiti. 

.... Plantar tibial, third plantar interosseous. 
„ .... Plantar fibular, flexor brevis minimi digiti. 

It will be thus seen that all the difficulty of the homologies of the 
muscles of the hand and foot are disposed of by accepting this series of 
correspondences. 
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The plan upon which the muscles of a typical limb are arranged can 
be thus distinctly understood, and may be resolved into a definite and 
symmetrical s3'stem. For the basal joint we have a system of muscles 
around the orbicular articulation (see diagram): — 

Besides these articular muscles, we have four external abductor 
muscles from the basal bone inserted into the primal limb bone — one 
internally, the other more externally ; one of these is the gluteus maxi- 
mus or deltoid; the second, teres major, or tensorvaginas femoris; thirdly, 
the sartorius, or dorsi epitrochlear; fourthly, part of the pectoralis major, 
also represented by gluteus maximus. Internally we have a group of 
adductor muscles, their antitheses or opponents-, the pectineus, adduc- 
tors, quadratus femoris, and gracilis.* In front we find four flexor 
muscles, behind four extensors, so we might represent the section through 
the middle of the typical limb thus — 

Of the forearm muscles there are several series — one from either 
condyle to the forearm bones, the long pronator, and supinator. There 
are also transverse, inferior and superior, anterior and posterior, special 
forearm muscles, the first of which is developed as the pronator quadratus, 
above and below, as peroneo-calcanian, and the second as the coronoid 
slip of pronator teres above, or the tibial head of the soleus ; the third as 
extensor ossis metacarpi pollicis or hallucis ; the last is the supinator 
brevis, or popliteus — all these are typical lateralizers ; then we have 
the flexor and extensor muscle series — one for each of the metacarpal 
bones, and a flexor and extensor muscle for the first, second, and third 
phalanx of each finger ; finally, the list is completed by a dorsal and 
palmar pair of interosseous muscles for each finger ; a palmar pair of 
fascial tensors not represented on the dorsal aspect. 



* It may facilitate the understanding of some of these muscle-groups if we classify 
them functionally, thus : — 

Muscles joining Upper Limb to Trunk. Do. Lower. 

1. Trapezio-deltoid and Sterno mastoid,. . = Gluteus maximus. 

2. Dorsi-epitrochlearis, = Sartorius. 

3. Levator scapulae, Serratus magnus, l = p soas ma and us _ 

and posterior belly of omo-hyoid, ) 

4. Rhomboidei = Quadratus lumborum. 

5. Latissimus dorsi, = Agitator caudae. 

6. Pectoralis major = Adductor longus. 

7. Chondo-epitrochleari*, = Gracilis. 

Flexors. Abductors. 

Coraco-radial, = Longhead of biceps. Teres major, = Tensor vaginas femoris. 

Gleno-ulnar, = Origin of semimem. and 

ins. of semiten. 
Brachio-radia), = Short head of biceps. 
Brachialisant.,= Ins. of semimembranosus. 

It will be seen that of these the first and fifth pass from the spines of the vertebras to 
the limb j the sixth from the hasmal spines ; the third and fourth from the pleurapo- 
pbyses ; the second from the neurapophysis ; and the seventh from the luemapopliysis. 
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Having thus seen the method in which the muscles in a typical 
extremity are arranged, it becomes, in the next place, a point of interest 
to determine whether there is any such definite order in the arrange- 
ment of the trunk muscles as we find to be present in the limb. 

Before doing this we have to determine what muscles there are in 
the body uniting the typical limb to the true axis, and these are 
named below : the most interesting of these are two — one arising from 
the haemal arches, and inserted into the vertebral margin of the basal 
bone, developed in the forelimb as the serratus magnus ; in the hinder 
extremity, as the psoas ; both of these agree in their typical origin and 
insertion, for the so-called transverse processes of the lumbar vertebras, 
to which the latter is attached, are in reality bases of rudimentary 
haemal arches. Secondly, we have a muscle lying along the verte- 
bral border of the last described which arises from the transverse 
processes, and is attached to the upper and inner angle of the basal 
bone, near the iliacus, or subscapularis. This muscle, in the upper 
limb of man, is the levator scapulae, so often continuous with the 
serratus magnus. In the hinder limb, this muscle is also repre- 
sented by the psoas — a muscle very often in the animal kingdom di- 
vided, and devoted partly to another and different purpose. The 
psoas parvus (the largest portion in " Echidna," loo. eit. p. 389), is 
the true index of this muscle in its typical position ; but its differen- 
tiated portion, called the psoas magnus, in man is, by being extended 
into a common tendon with the iliacus, rendered a powerful accessory for 
the flexion of the leg. This theoretic explanation gives us the proper 
clue to the nature of the psoas parvus — a muscle whose aflinities are 
otherwise difficult to be understood, and whose action must, in its usual 
human condition, be very limited. 

Removing these muscles from the trunk, we find the true body 
muscles remaining, and to their nature there is the clue to be found in 
the arrangement of the bony skeleton ; for as the osseous axis of the 
body is made up of a series of vertebrae, and their appendages, so it is 
but natural to expect the soft parts to be built upon a basis of the same 
kind ; and accordingly, when we examine the muscles of the trunk, 
they can be reduced to a system of vertebral appendages ; of inter- 
vertebral and intercostal muscles. Of these, the most regular groups 
are to be found in the thoracic region, and there we can resolve them 
into several groups. I select the thorax as the most typical region, 
because there we have the greatest amount of regularity in the osseous 
framework, and the greatest degree of uniformity of function among the 
different component muscles. 

Having culled from the thoracic group all those muscles which are 
not truly parts of the trunk system, but which form parts of the upper 
limb, we find that there are five distinct types remaining, two series 
of intercostals, an internal- sternal transversus thoracis, and an internal 
vertebral transversus thoracis, and a straight vertical muscle, the 
rectus thoracicus ; these we find to have each a definite direction, 
and series of attachment ; and when we compare the other regions 
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of the body with the thoracic, we will find these five elements 
abundantly represented ; and we find also that their representatives 
constitute the only true endo-skeletal trunk muscles. For each of these 
we have a corresponding muscle on the neural aspect, an antithesis ; 
and with a little care we will find that the complex muscles of the back 
can be resolved into a series of repetitions of these five types more accu- 
rately. "We may call these elements: — 1. External Interhaemapophysial, 
or Interneurapophysial ; 2. Internal ditto ; 3. Spino-haemapophysial or 
neurapophysial ; 4. Basio-hasmapophysial, or neurapophysial ; 5. In- 
terspinal. In the dorsal region proper we can represent these antitheses 
thus : — 

External intercostal type, = Splenius and serrati. 

Internal „ „ = Iliocostalis, Longissimus dorsi, Transver- 

salis colli, Trachelo-mastoid, Cervicalis 

ascendens. 
Transversus thoracis, anterior type, .... — Multifldus spinas, Semispinals colli and 

dorsi, Obliquns superior, Complexus. 
„ „ posterior type, . . . . = Rotatores spinas. 

Rectus „ „ . . . . = Interspinals, spinalis dorsi. 

The trapezius we leave out of account, because properly it has a 
place in the great limb system of muscles. 

If we follow out the same idea, we will find the same five elements 
to enter into the composition of the abdominal wall ; and referring 
theBe, as we may do with great facility, to their thoracic representatives, 
wc may tabulate them as follows : — 

External intercostal type, = External oblique. 

Internal intercostal type; = Internal oblique, 

Transversus thoracis posterior type, = Transversalis diaphragm. 
Transversus thoracis anterior type, = Pyramidalis. 
Rectus anterior type, = Rectus abdominis. 

In each of these muscles we have the combined representative of 
several muscles of each series; thus the internal oblique frequently ex- 
hibits a tendinous intersection corresponding to the first lumbar rib. 
I have also seen the line of the cartilage of the eleventh rib continued 
forwards to the rectus by a tendinous interspace in its fibres. A similar 
tendinous rib index has been described in the transversalis by Sommer- 
ring. The rectus muscle, likewise, by its linese transversal, exhibits a 
tendency towards costal intersections, which in the crocodile arrive at 
their fullest development in the form of abdominal ribs on either side 
of the prolonged sternum. Of these, in man the numbers are generally 
three, rarely four ; but in other animals they are more numerous. The 
hare, for instance, presents us with eight or nine such "inscriptions." 
On the posterior wall of the abdomen, or more correctly, in the lumbar 
region of the spine, we have these same muscles antithetically repre- 
sented, as follows. (In all these tables I use the names of the thoracic 
muscles as the nearest or clearest representatives of the typical arrange- 
ment) : — 
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Externa) intercostal type, = Serratus posticus inferior. 

Internal intercostal type, = Iliocostals lumborum. 

Transversus thoracis anterior type, . . = Multifidus. 

Transversus thoracis posterior type, = Rotatores. 

Rectus thoracis posterior type, . . . . = Interspinals et Spinalis dorsi. 

It may not be straining this system of ideal homotypy of muscular 
development too far to say, that in the muscles of the perineum we have 
these types represented to a very perfect degree : the erector penis 
being local representative of the external intercostal groups ; the 
transversus perinei representing the internal intercostals ; the levator ani 
andcoccygeus being the homotype of the transversus thoracis posterior, 
the compressores urethrae of Wilson and Guthrie taking their place as 
transversales anterior, while the accelerator urinae is the conjoint form 
of the same type as the rectus anterior. 

The muscles of the neck present us with little difficulty in their 
reduction to the typical structure, but the traces of cervical ribs are 
very obscure in many instances, although some of them are clear and 
constant. The first cervical rib is indicated by the pre-sternal points so 
often present, and by the completely developed bone in rare cases, such as 
the instances recorded by Lud wig Stieda, of Dorpat,Virehow's " Archiv," 
1866, p. 425. A second we have indicated by the ordinary tendinous 
intersection in the omohyoid and sternohyoid muscles, as indicated by 
Henle, who, in speaking of it, says — " Diese schne hatwie sich aus den 
varietaten des muskels erschlessen laust die Bedeutung einer Eippe ; der 
hintere bauch ist erne serratuszacke, der vordere ein dem stemohyoidens 
der ja auch theilweise vonn Bippen entspringt, analoger muskel," &c. 
" Muskellehre," p. 1 16. A third cervical rib is indicated in the oblique 
line on the ala of the thyroid cartilage, and a fourth in the body of 
the hyoid bone. Taking these into consideration, we may reduce the 
neck muscles under the following heads : — 

1. External intercostal type, Scaleni anticus and posticus. 

2. Internal „ Scaleni medins and minimus. Anterior 

belly of omo-hyoid. 

3. Transversus costalis anterior type, . . Sternothyroid, thycohyoid, cricothyoid. 

4. Transversus costalis posterior type, . . Recti capitis antici. Longus colli. 

5. Rectus anticus, Sternohyoid. 

Of the posterior part of the neck we find the antithetic muscles of the 
series to be — 

t. Exo-intercostal type Splenius capitis et colli. 

2. Endo- ,, „ Transversalis colli, et trachelo-mastoid. 

3. Transversus costalis ant. type, Semiopinalis colli, multifidi, complexus. 

4. Transversus costalis post, type, Rotatores. 

5. Rectus type, Interspinals, rectus posticus major et mi- 

nor. 

There is still one of the neck vertebra? unaccounted for in this 
enumeration, namely, that between the hyoid bone and the ramus of 
the lower jaw; and in this space we have the stylo-hyoid, digastric, 
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and styloglossus muscles representing the outer intercostal type — the 
hyoglossus as the homotype of the inner intercostals ; the mylohyoid 
fibres as the representatives of the transversus thoracis posterior, while 
the transversus thoracis anterior is unrepresented. The anterior rectus 
series is abundantly clear, as the genio-hyoid, genio-hyo-glossus and the 
mesial muscle of Boehdalek. Lastly, we have the cranio-facial axis, 
which presents us with a series of muscles perfectly accordant to the 
primary type ; an exo-intercostal in the masseter ; an ento-intercostal 
in the temporal ; a transversus anterior in the buccinator ; a transversus 
posterior in the pterygoids ; and, from the nature of the organs in the 
mesial line, a completely suppressed anterior rectus. 

The idea of ascertaining the serial comparisons of muscles is not new. 
DeBlainville and Meckel, in a few points, attempted to determine some 
of these types, and others have done the same ; but to my knowledge the 
complete comparison of the muscles, serially, has never been wrought out. 
In the few instances in which Meckel did indicate these relations, he 
relied only upon external resemblances. Thus he described the sterno- 
and cleido-mastoid, respectively, as the representatives of the rectus and 
pyramidalis abdominis, and the two splenii, capiti et colli as their anti- 
theses, but assigns no reason but that of resemblance. Henle, like- 
wise, in the passage quoted above, has done the same ; but in the tables 
above constructed we can see that an uniform and typical arrangement 
is probable, though varied by segmentation and transference of attach- 
ments. 

There are two other classes of muscles existing in the vertebrate 
animal — one a class of tegumental muscles, the panniculus series exem- 
plified in man by the oecipito-frontalis, the external auricular muscles, 
the facial superficial muscles, the platysma myoides, the mento-hyoid, 
Lucas' fibres in the axilla, the post-scapxilar fibres of Turner ("Journal 
of Anatomy," Part ii., vol. i., p. 252) ; the supra-acromial and supra- 
gluteal muscles of the same author-^a slip which I have seen cross- 
ing the perineum from over one gluteus maximus to the other in 
front of the anus. These have nothing to do with the typical muscle 
series; and the second class, or visceral series, includes the ento-tympanic 
muscles, the ento-orbital muscles, the ento-laryngeal, the heart — 
perhaps the diaphragm (although this latter may be but an internal 
prolongation of the transversus type). The pericardio-thyroid, the 
hepatico-diaphragmaticus of Knox, the pubio-peritonealis, and the sterno- 
pericardialis, which I have seen once in man as a true muscle, and once 
in a young pig. All these are trup visceral appendages, and not skeletal 
in nature, and so must be removed from the list under our review. 

The main principles of the foregoing remarks may be summed up 
under the following heads : — . 

1. The muscular structure of the vertebrate animal is constructed 
upon a definite basis, or after a definite type. 

2. This definite type is of a corresponding nature in all the regions 
of the body, with varying degrees of alterations. These repetitions are 

E. I. A.. PBOC VOI. X. 2 
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easily recognisable in the fish, but much more obscure in higher 
animals. 

3. The definite type of muscular arrangement consists of a series of 
fibres connecting the component arches of the vertebral segments of the 
body. 

4. These vertebral segments are united by five typical muscle layers 
most regularly developed in the thoracic paries, and which may be 
named thus: — 

1. Exo-Internenrapophysial or bsemapophysial type. 

2. Ento- „ „ 

3. Spino-neurapophysial or bsemapophysial type. 

4. Basio- „ „ 

5. Interspinal. 

5. These segments are most regular in the regions in which the bony 
skeleton is most typically developed, and vary in the direct ratio of their 
specialization of function. 

6. The muscles of the vertebrate limb are likewise arranged as 
modification of a type which is not completely represented in either of 
the human limbs. 

7. "When the function of any muscle is perfectly executed by 
another, from the consolidation or alteration of the relative arrange- 
ment of segments, the muscle so superseded becomes diminished or sup- 
pressed. If the assumption of function be not perfect, the supersedence 
is not complete, but coalescence takes place. 



XXIV. — On the Occtjbbence of the Nttmbeb Two in Irish Pbopeb 
Names. By P. "W. Joyce, A. M. 

[Read January 13, 1868.] 

A caeefui. study of ancient prope# names is one of the means by which 
we may hope to arrive at a solution of that most difficult of all histori- 
cal questions, the origin of races. In our own country, an examina- 
tion of this kind may help to throw some light on the much disputed 
question, where our forefathers came from — whether, as some say, they 
crossed over from Britain, urged on by the never-ceasing western 
movement of the great Celtic population, or came direct from Spain, as 
our own most ancient traditions steadily assert, or from any other part 
of the Continent. 

In pursuing this inquiry, we may 1 either examine and compare the 
root words of which the names are composed, or investigate the manner 
in which names were imposed by different races. There are certain 
general principles common to the nomenclature of all countries; 
but a careful examination would be pretty sure to show, that the 
name system of each particular people possesses some special peculia- 
rities of its own. The object of this paper is to draw attention to a 
curious characteristic of this kind which I have observed in Irish 



